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USD  A  Natural  Resources  Conservation  Service 
Colorado  River  Basin  Salinity  Control  Program 
Accomplishments  for  Fiscal  Year  2010 


The  Natural  Resource  Conservation  Service  (NRCS)  of  the  United  States  Department  of  Agriculture 
(USDA)  conducts  Colorado  River  Basin  Salinity  Control  activities  primarily  under  the  authorities  of  the 
Environmental  Quality  Incentives  Program  (EQIP).  EQIP  was  enacted  with  passage  of  PL104-127, 
Federal  Agricultural  Improvement  Act  of  1996,  a.k.a.  “1996  Farm  Bill.”  EQIP  has  been  reauthorized 
twice;  by  PL  107-171,  The  Farm  Security  and  Rural  Investment  Act  of  2002,  the  “2002  Farm  Bill”  and  by 
PL  1 10-246,  The  Food,  Conservation,  and  Energy  Act  of  2008,  the  “2008  Farm  Bill.”  The  2008  Farm 
Bill  expires  September  30,  2012. 

Through  EQIP,  NRCS  offers  voluntary  technical  and  financial  assistance  to  agricultural  producers, 
including  Native  American  tribes,  to  reduce  salt  mobilization  and  transport  to  the  Colorado  River  and  its 
tributaries.  Within  the  ten  approved  salinity  project  areas,  producers  may  be  offered  additional  financial 
incentives  to  implement  salinity  control  measures  with  the  primary  goal  of  reducing  offsite  and 
downstream  damages  and  to  replace  wildlife  habit  impacted  as  a  result  of  the  salinity  measures. 

In  fiscal  year  (FY)  2010,  $18.2  million  of  appropriated  EQIP  funding  was  allocated  for  financial  and 
technical  assistance  to  agricultural  producers  in  project  areas  in  Colorado,  Utah,  and  Wyoming. 

New  Projects,  Activities,  and  Investigations 


Green  River,  Utah 

This  project  is  the  most  recently  authorized  by  NRCS.  Funds  for  salinity  control  were  allocated  to  the 
Green  River  project  in  FY  2010.  The  timing  of  the  start  of  project  activity  is  important  as  newly  irrigated 
lands  are  being  brought  into  production  for  the  first  time  in  this  area. 

Two  contracts  for  salinity  control  were  enacted  in  FY  2010.  These  two  contracts  will  install  high- 
efficiency  sprinkler  systems  on  1 14  acres  to  result  in  350  tons  of  annual  salt  control.  The  annualized  cost 
per  ton  is  $47. 

Expansion  of  Lower  Gunnison,  Colorado,  Project  Area 

In  October,  2009,  NRCS  Colorado  undertook  to  include  about  15,000  acres  of  irrigated  lands  in  Ouray 
County  into  the  Lower  Gunnison  Project  Area.  The  original  Lower  Gunnison  study  considered  these 
lands  and  their  salt  load  contribution,  but  the  selected  alternative  did  not  include  Ouray  County.  The 
Ouray  County  Commissioners  and  the  Shavano  Conservation  District  petitioned  NRCS  to  incorporate 
these  lands  into  the  Lower  Gunnison  project.  NRCS’s  partners  recommended  that  the  expansion  proceed. 

Plateau  Creek,  Colorado 

The  Plateau  Valley  Pilot  Project  was  initiated  in  2009  by  NRCS  and  the  Colorado  State  Conservation 
Board.  The  Pilot  Project  was  developed  to  determine  if  a  combination  of  general  EQIP  and  additional 
incentives  from  the  Basin  States  program  would  accelerate  the  installation  of  high-efficiency  irrigation 
systems  that  would  provide  salinity  control.  By  May,  2010,  807  acres  had  been  enrolled.  A  verbal  report 
on  the  Plateau  Creek  Project  will  be  given  during  the  Federal  Advisory  Council  meeting  in  November. 
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McKinnon-Lone  Pine-Burnt  Fork,  Wyoming 


Throughout  2010,  NRCS-Wyoming  has  been  conducting  inventories,  public  scoping  meetings,  and  analysis 
of  data  leading  to  preparation  of  a  salinity  control  project  plan  for  the  agricultural  areas  served  by  the 
Henrys  Fork  of  the  Green  River.  Local  producer  interest  in  a  salinity  control  project  is  high.  It  is 
anticipated  that  alternatives  will  be  presented  to  the  local  producers  late  this  calendar  year.  Upon  selection 
of  a  preferred  plan,  the  appropriate  National  Environmental  Policy  Act  (NEPA)  documents  (either  an 
Environmental  Impact  Statement  (EIS)  or  Environmental  Assessment  (EA))  will  be  prepared  for  public 
comment.  A  maximum  of  about  20,000  irrigated  acres  could  ultimately  be  treated  in  Wyoming  and  Utah  if 
the  project  is  adopted. 

West  Blacks  Fork,  Wyoming 

An  area  of  some  28,000  acres  of  irrigated  pasture  and  hayland  near  Lyman,  Wyoming,  contribute  salt  to 
the  Blacks  Fork  River,  tributary  to  the  Green  River.  While  a  large  portion  of  the  geology  contributes  little 
salt,  about  10,000  acres  may  contribute  significant  amounts  of  salt  from  canal  and  ditch  seepage  and  deep 
percolation  from  water  applied  to  fields. 

The  Wyoming  Water  Development  Commission  has  provided  a  significant  grant  to  the  Austin-Wall 
Canal  Company  to  conduct  a  Level  II  plan  to  modernize  the  irrigated  areas  within  their  service  area. 

Local  interest  in  upgrading  the  irrigation  delivery  infrastructure  is  high.  NRCS-Wyoming  anticipates  that 
improvement  of  these  large  delivery  systems  will  enable  extensive  implementation  of  on-farm  salinity 
control. 

San  Juan  Basin,  New  Mexico  and  Arizona 

In  the  1990’s,  a  salinity  study  indicated  that  the  Fruitland,  Hogback,  and  Cudei  Irrigation  Districts 
contribute  an  annual  load  of  157,000  tons  of  salt  to  the  San  Juan  River.  “Salinity  Verification  -  Phase  1 
Final  Report,  San  Juan  County,  New  Mexico,  July  1993”. 

The  San  Juan  River  Dineh  Water  Users,  Inc.  (SJRDWU)  has  entered  into  a  cooperative  agreement  with 
Reclamation  to  pilot  the  replacement  of  an  earthen-lateral  with  pipeline.  The  necessary  clearances  for 
construction  have  been  obtained  from  the  Navajo  Nation  as  well  as  support  from  the  local  chapters.  Work 
has  begun  in  designing  the  system,  including  the  settling  and  regulating  reservoir.  The  pipeline  route  is 
being  cleared  in  anticipation  of  construction  that  will  begin  as  soon  as  the  irrigation  season  ends  this 
October.  A  plan  and  location  for  wildlife  habitat  replacement  has  also  been  developed.  With  the 
assistance  with  Reclamation’s  Office  of  Native  Affairs,  the  Arizona  NRCS  has  hired  a  native-speaking 
civil  engineer  and  placed  him  in  Shiprock,  New  Mexico,  to  assist  with  the  completion  of  the  off-farm 
portion  of  the  pilot  and  to  assist  the  local  farmers  with  the  on-farm  application  system  installation  and 
operation. 

Areas  Beyond  Current  Project  Boundaries 

NRCS  has  undertaken  to  identify  salt  loading  and  salinity  control  from  irrigated  crop,  pasture  and 
haylands  scattered  widely  throughout  the  Upper  Colorado  River  Basin  but  outside  of  the  existing  project 
areas. 

With  the  assistance  of  the  U.S  Geological  Survey  (USGS)  and  the  Bureau  of  Reclamation  (Reclamation), 
NRCS  has  been  able  to  make  use  the  SPARROW  model  to  assess  salt  loads  outside  of  the  existing 
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salinity  project  areas.  While  the  assessment  is  ongoing  and  will  require  considerable  refinement, 
preliminary  analysis  indicates  that  as  much  as  50,000  tons  of  salt  control  has  occurred  in  Utah  and 
Colorado  outside  the  project  areas. 

In  2010,  Colorado,  Utah,  and  Wyoming  all  developed  EQIP  contracts  providing  salt  control  outside  of  the 
approved  project  areas  but  within  the  Colorado  River  Basin. 

•  Colorado,  new  contracts  for  100  tons  of  control. 

•  Utah,  new  contracts  for  877  tons  of  control. 

•  Wyoming,  new  contracts  for  29  tons  of  control. 

Monitoring  and  Evaluation 

Project  offices  continue  to  monitor  and  evaluate  the  effectiveness  and  quantity  of  salinity  control,  wildlife 
habitat,  and  economic  performance  replacement  in  order  to  improve  overall  performance  and 
management  of  the  program.  Generally,  the  program  continues  to  function  effectively  and  economically, 
though  the  overall  cost  per  ton  of  salt  control  continues  to  rise  in  some  areas.  It  is  also  noted  that 
additional  efforts  are  needed  to  identify  and  implement  valuable,  low-maintenance,  sustainable  wildlife 
habitat  replacement.  The  individual  Monitoring  and  Evaluation  reports  for  each  project  can  be  found  on 
the  world-wide -web  at  http://www.usbr.gov/uc/progact/salinity/index.html 
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Status  of  Implementation 


USDA-NRCS  is  providing  technical  and  financial  assistance  to  landowners  and  operators  to  implement 
on-farm  salinity  control  measures  in  nine  approved  project  areas  in  three  Upper  Basin  states. 


Table  1  Active  Salinity  Control  Projects 


Project  Area 

State 

Project 

(Potential  Irrigated  Acres) 

USDA  Servicing  Office 

Colorado 

Grand  Valley 

50,000 

Grand  Junction 

Lower  Gunnison 

River 

171,000 

Delta  and  Montrose 

McElmo  Creek 

29,000 

Cortez 

Mancos  Valley 

11,700 

Cortez 

Silt 

7,400 

Glenwood  Springs 

Utah 

Uinta  Basin 

226,000 

Roosevelt,  Vernal,  Ft.  Duchesne 

Price/San  Rafael 

Rivers 

66,000 

Price,  Castle  Dale 

Muddy  Creek 

6,000 

Castle  Dale 

Manila- W  asham 

8,000 

Vernal 

Green  River 

2,600 

Price 

Wyoming 

Big  Sandy  River 

18,000 

Farson 

Total 

595,700 

Existing  Projects 

Progress  in  implementing  the  various  projects  is  controlled  primarily  by  annual  appropriations, 
supplemented  with  funds  from  the  Basin  States  Parallel  Program.  From  1987  through  1995,  the  Colorado 
River  Basin  Salinity  Control  Program  (CRBSCP)  received  dedicated  annual  funding.  The  Agricultural 
Conservation  Program  (ACP)  administered  by  the  Agricultural  Stabilization  and  Conservation  Service 
(ASCS)  provided  cost-share  assistance  to  land  users  through  long-term  agreements.  Technical  assistance 
to  land  users  was  provided  by  the  Soil  Conservation  Service.  In  1995,  Public  Law  103-354  authorized  the 
reorganization  of  several  agencies  of  USDA.  The  ASCS  was  reorganized  as  the  Farm  Service  Agency. 
The  SCS  was  reorganized  as  the  NRCS.  Financial  administration  of  the  CRBSCP  was  transferred  to  the 
new  NRCS. 

The  Federal  Agricultural  Improvement  and  Reform  Act  (FAIRA)  of  1996  (Public  Law  104-127) 
combined  four  existing  programs  including  the  CRBSCP  into  the  newly  authorized  EQIP.  In 
FY  1997,  Reclamation  began  on-farm  cost  sharing  from  the  Basin  States  funds  that  would  parallel  and 
supplement  the  EQIP.  For  every  $1  of  USDA  funds  allocated  to  salinity  control  in  the  authorized  project 
areas,  approximately  43  cents  is  made  available  from  Reclamation’s  Basin  Funds  account  for  additional 
financial  and  technical  assistance. 
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Figure  lExpenditures  and  Investigations 
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In  2010,  about  $25M  was  directed  towards  salinity  control  measures,  plans,  and  investigations  in 
Colorado,  Utah,  and  Wyoming.  These  funds  were  the  combination  of  EQIP;  cost  share  from  the  Basin 
States  Parallel  Program;  and  expenditures  for  investigations,  contract  servicing,  and  monitoring  and 
evaluation. 

Grand  Valley,  Colorado 

Implementation  has  been  underway  in  this  unit  since  1979.  In  2010,  $501,000  was  obligated  into  new 
EQIP  contracts  to  control  457  tons  at  a  cost  of  $121  per  ton. 

The  NRCS,  in  cooperation  with  the  Colorado  State  Conservation  Board  and  the  Mesa  County 
Conservation  District  conducted  a  field  survey  in  2010  of  current  progress  in  implementing  off-farm  and 
on-farm  irrigation  system  improvements  with  attendant  salt  control.  Some  key  findings  were: 

•  Approximately  12,500  acres  of  farmland  has  been  converted  to  residential  leaving  47,000  acres  of 
irrigated  farmland. 

•  NRCS  has  treated  about  42,500  acres  plus  an  additional  2,500  acres  have  been  treated  resulting  in 
over  95%  of  all  irrigated  farmland  acres  receiving  treatment. 

•  The  original  goal  to  reduce  salt  loading  by  132,000  tons  has  been  exceeded. 

•  Wildlife  habitat  replacement  stands  at  about  71%  of  the  original  goal. 

NRCS  intends  to  publicize  the  results  of  the  survey  and  conduct  aggressive  outreach  over  the  next  two 
years  to  provide  every  opportunity  for  the  remaining  producers  to  participate  in  the  program.  NRCS  will 
also  seek  the  remaining  needed  habitat.  Beginning  in  2013,  NRCS  intends  to  offer  general  EQIP  in  lieu  of 
salinity  EQIP  to  producers  within  the  project  area.  General  EQIP  may  provide  additional  incentives  and 
incentives  for  a  wider  array  of  conservation  practices  that  does  salinity  EQIP. 

Lower  Gunnison  Basin,  Colorado 

This  project  encompasses  the  irrigated  farmland  in  the  Gunnison  and  Uncompahgre  River  valleys  and  is 
located  predominantly  in  Delta  and  Montrose  counties.  The  Lower  Gunnison  project  has  more  tons  of 
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poten  tial  remaining  on-farm  salt  control  than  all  the  other  projects  combined.  In  early  FY  2010,  irrigated 
areas  in  Ouray  were  also  included  in  the  Lower  Gunnison  project. 

Implementation  was  initiated  in  1988  in  this  unit.  Nearly  50  percent  of  the  salt  control  goal  has  been 
achieved  but  the  rate  of  application  and  implementation  has  slowed.  In  2010,  $1.5M  was  obligated  in 
salinity  EQIP  contracts  that  will  control  1,322  tons  at  a  cost  of  $126  per  ton.  New  sprinklers  were 
installed  on  215  acres  while  new  surface  systems  were  installed  on  1,579  acres.  Drip  or  micro-spray 
systems  were  installed  on  9  acres. 

NRCS  is  cooperating  with  Colorado  Conservation  Commission,  the  county  conservation  districts,  the 
Colorado  Water  Conservancy  District,  Reclamation  and  the  U.S.  Geological  Survey  to  acquire  a  highly 
detailed  survey  of  the  irrigation  delivery  infrastructure,  the  status  on  on-farm  application  systems,  and 
local  salt  loading.  Such  data  should  assist  the  partners  to  develop  tactics  to  accelerate  salt  control 
measures. 

Mancos  River,  Colorado 

This  project,  near  the  town  of  Mancos,  Colorado,  was  initiated  and  approved  for  funding  and 
implementation  by  USDA-NRCS  in  April  2004.  The  first  EQIP  contracts  were  signed  in  2005  and 
implementation  of  improved  irrigation  systems  is  proceeding  on  schedule.  Currently,  about  596  contracts 
on  2732  acres  have  been  developed  with  EQIP  and  Basin  States  Parallel  funds  or  about  51%  of  the  goal 
acres.  One  large  wildlife  habitat  replacement  project  has  been  installed.  It  is  anticipated  that 
approximately  5400  acres  of  improved  irrigation  systems  with  salt  control  benefits  will  be  installed  over 
the  project  life.  To  date,  1649  acres  of  sprinkler  systems  and  605  acres  of  improved  surface  irrigations 
systems  have  been  installed  resulting  in  salt  control  of  2339  tons.  An  additional  1706  tons  have  been 
controlled  by  replacing  off  farm  laterals  with  pipeline. 

McElmo  Creek,  Colorado 

Implementation  was  initiated  in  this  unit  in  1990.  Application  of  salinity  reduction  and  wildlife  habitat 
replacement  practices  continue  to  be  implemented  in  this  area  with  sprinkler  systems,  underground 
pipelines,  and  gated  pipe  being  installed. 

Development  and  use  of  automatic  shutoff  valves  for  sprinkler  systems  continue  to  be  widely 
implemented  in  the  project  to  achieve  water  management.  This  project  planned  to  install  predominantly 
sprinkler  systems  with  a  small  number  of  improved  irrigation  systems.  Currently  about  2/3  of  improved 
systems  are  sprinklers  and  1/3  are  improved  surface  systems.  In  2010,  378  acres  of  sprinklers  were 
installed  and  237  acres  of  improved  surface  systems  were  installed.  Of  a  goal  of  46,000  tons  of  salt 
control,  about  26,000  tons  or  56%  has  been  implemented.  Applications  have  declined  compared  to 
previous  years  likely  due  to  recessionary  pressures.  This  area  is  also  experiencing  the  conversion  of 
agricultural  lands  to  residential  properties. 

Uinta  Basin,  Utah 

Implementation  began  in  this  unit  in  1980.  More  than  91  new  irrigation  contracts  and  9  new  wildlife 
habitat  contracts  were  developed  in  2010.  A  significant  number  of  systems  have  reached  or  are  nearing 
the  end  of  their  useful  life.  While  these  systems  are  a  lower  priority  than  first-time  improvements,  NRCS 
has  begun  providing  incentives  for  replacement  or  up-grading.  Sprinkler  irrigation  systems  remain,  by 
far,  the  preferred  type  of  system.  Producer  participation  is  exceeding  the  original  projections.  Recently 
awarded  off-farm  delivery  system  grants  by  Reclamation  should  enable  additional  on-farm  gravity 
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sprinkler  systems.  While  more  than  120,000  tons  of  on-farm  salt  control  have  occurred  in  the  Uinta  Basin 
(second  only  to  the  Grand  Valley)  and  the  original  goal  has  been  exceeded,  the  potential  exists  for  an 
additional  46,000  tons  to  be  controlled. 

Price-San  Rafael,  Utah 

Implementation  of  salinity  control  continues  at  a  rapid  pace  in  the  Price-San  Rafael  Project  area.  More 
than  94  contracts  of  new  irrigation  systems  and  2  wildlife  habitat  contracts  were  authorized  in  2010.  The 
Huntington-Cleveland  Project  is  proceeding  as  planned  and  may  ultimately  lead  to  the  improvement  of 
16,000  acres.  The  first  phase  of  the  Cottonwood  Project  is  expected  to  initiate  construction  in  late  2010 
and  will  enable  additional  EQIP  in  future  years.  The  Price-San  Rafael  project  area  has  achieved  about 
51%  of  its  salt  control  goal  in  the  16  years  since  the  project  began. 

Muddy  Creek,  Utah 

NRCS  received  and  funded  the  first  project  in  the  Muddy  Creek  area  for  about  $106,000.  The  local 
irrigation  district  has  replaced  their  old  and  deteriorated  diversion  structure  and  has  constructed  a  large 
sediment-settling  structure  as  the  necessary  first  phase  towards  ultimately  providing  pressurized  water 
delivery  to  its  water  users. 

Big  Sandy  River,  Wyoming 

Implementation  has  been  underway  in  this  unit  since  1988.  The  application  of  salinity  reduction  and 
wildlife  habitat  replacement  practices  continues  to  be  implemented.  In  this  area,  farmers  are  converting 
from  surface  flood  irrigation  to  low-pressure  center  pivot  irrigation  systems  for  salinity  control. 
Approximately  13,500  acres  of  the  planned  15,700  acres  have  been  treated  (86  percent).  Producers  also 
report  that  the  water  savings  from  improvements  in  irrigation  systems  now  allows  a  full  irrigation  season 
of  water  for  the  entire  irrigation  district.  In  2010,  NRCS  developed  six  new  contracts  on  926  acres  for 
about  $139,000  of  financial  assistance.  NRCS  also  continued  to  provide  technical  and  financial 
assistance  to  all  interested  producers  to  up-grade  sprinkler  nozzle  packages.  Sprinklers  were  re-nozzled 
on  880  acres  for  a  financial  expenditure  of  $28,832.  These  latest  nozzles,  along  with  more  intensive  soil- 
moisture  monitoring,  provide  additional  irrigation  efficiencies  and  salt  savings. 
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Table  2  USDA  Salinity  Control  Unit  Summary  Thru  2010 


’Controls 

(tons) 

Potential 

(tons) 

Percent 

of  Goal 

Costs 

Annualized 

Costs 

Projected 

total  cost 

2Cost/ton 

Unit 

Mancos  River,  CO 

34% 

$6,140,175 

$509,021 

$18,124,522 

$126 

Muddy  Creek,  UT 

0 

0% 

$0 

$0 

3$1 1,655,523 

$75 

Manila-Washam,  UT 

7,087 

41% 

$514,200 

$15,255,015 

$73 

Silt,  CO 

101% 

$3,489,154 

$289,251 

$3,447,678 

$72 

McElmo  Creek,  CO 

56% 

$18,901,097 

$1,566,901 

$33,618,841 

$61 

Uinta  Basin,  UT 

106% 

$99,575,982 

$8,254,849 

$93,876,572 

$55 

L.  Gunnison,  CO 

57% 

$66,417,187 

$5,505,985 

$117,093,484 

$52 

Price/San  Rafael,  UT 

51% 

$31,174,675 

$2,584,381 

$60,650,797 

$34 

Grand  Valley,  CO* 

129% 

$51,817,220 

$4,295,648 

$40,227,922 

$25 

Big  Sandy,  WY 

68% 

$13,431,318 

$1,113,456 

$19,849,238 

$20 

Green  River,  UT 

0 

6,540 

0 

$0 

$0 

$8,700,000 

$0 

Totals 

76% 

297,149,464 

$24,633,691 

$410,844,069 

$41 

1 1ncludes  Off-farm  funded  with  EQIP  or  Basin  States  Parallel  funds 


2Cost  per  ton  based  on  amortization  over  25  years  at  6.625%  interest. _ 

3 Estimate  based  on  project  plan. _ 

Grand  Valley  includes  47,500  tons  for  on-farm  ditches,  not  part  of  in-field  control. 


Concluding  Comments 

Over  half  of  the  basinwide  salt  control  goal  has  been  obtained.  Many  of  the  earliest  systems  are  nearing 
the  end  of  their  planned  and  useful  life.  Some  systems  are  beginning  to  be  replaced  with  new.  higher- 
efficiency  systems.  Recent  history  shows  that  when  off-farm  canals  and  laterals  are  replaced  with 
pipelines  that  provide  pressure,  agricultural  producers  quickly  upgrade  their  application  systems  to  higher 
efficiency  systems  bringing  increased  salt  control. 

Urbanization  and  conversion  of  agricultural  land  is  significant  in  some  project  areas,  particularly  near  the 
small  cities  impacted  by  energy  exploration  and  extraction.  The  nation-wide  economic  recession  has 
created  a  plateau  of  costs  in  most  areas  but  has  also  made  some  producers  to  sign  long-term  contracts. 

There  is  a  continued  need  to  understand  the  processes  of  reducing  salt  transport  from  grazing  lands  and  to 
identify  cost-effective  salt-control  measures. 


Environmental  Protection  Agency 
Colorado  River  Basin  Salinity  Control  Program 
Accomplishments  for  Fiscal  Year  2010 

During  FY  2010,  EPA  continued  to  provide  coordination  and  assistance  to  the  Colorado  River  Basin 
Salinity  Control  Forum  and  Advisory  Council  involving  salinity  control  activities. 

EPA  provided  several  informational  updates  to  the  Forum  and  Advisory  Council  including  updated  State 
and  Tribal  Water  Quality  Standards  and  related  program  information. 

EPA  Region  9  has  continued  the  lead  role  for  EPA  Regions  6  and  8  for  coordination  with  the  Forum  and 
Advisory  Council  and  continues  to  be  available  for  responding  to  questions,  requests,  and  other  needs. 

EPA  had  somewhat  reduced  participation  in  Forum  meetings  during  FY  2010  due  to  retirement  and 
relocation  of  key  staff  involved  in  earlier  coordination  efforts  for  the  Salinity  Control  Program.  Region  8 
will  continue  in  a  lead  coordination  role  for  salinity  control  efforts  located  within  Region  8  as  will  Region 
6  within  New  Mexico. 

The  attached  table  indicates  the  current  status  of  all  the  Colorado  River  Basin  States  in  adoption  of  the 
Colorado  River  Basin  Control  Forum’s  salinity  standards  (Policies  and  Plan  of  Implementation). 
Wyoming  did  not  use  the  formal  Water  Quality  Standards  (WQS)  review  process,  thus  EPA  approval  is 
not  necessary.  Colorado  reaffirmed  its  adoption  of  the  Colorado  River  Basin  Salinity  Control  Standards 
in  December  2008  by  reaffirming  its  2005  adoption;  therefore,  there  were  no  revisions  for  EPA  to 
approve. 

EPA  has  approved  the  applications  of  four  Tribes  within  the  Colorado  River  basin  for  “Treatment  as 
States”  (TAS)  for  delegation  of  the  WQS  program  on  their  respective  tribal  lands,  specifically; 

•  The  TAS  application  for  the  Ute  Mountain  Ute  Tribe  was  approved  by  EPA  during  September 
2005.  The  Ute  Mountain  Ute  1999  proposed  WQS  did  not  include  Forum  Policies  and  Plan  of 
Implementation.  EPA  has  advised  tribal  representatives  about  inclusion  of  these  provisions  in 
their  revised  proposed  standards,  and  anticipates  submittal  of  the  revisions  in  the  near  future.  The 
Tribe  has  several  on-going  selenium  and  salinity  projects  examining  potential  effects  on 
groundwater,  irrigation  and  endangered  species  in  Tribal  and  downstream  waters. 

•  The  Hualapai  Tribe  adopted  revised  WQS  in  July  2009,  including  the  2008  Forum  Policies  and 
Plan  of  Implementation.  These  revised  standards  were  approved  by  EPA  September  25,  2009. 

*The  TAS  application  for  the  Navajo  Nation  was  approved  in  January  2006,  and  their  WQS  were 
approved  during  March  2006.  The  Navajo  Nation  adopted  revised  WQS  in  May  2008  that 
include  the  2005  Forum  Policies  and  Plan  of  Implementation.  Their  revised  WQS  were  approved 
by  EPA  in  March  2009. 

•  The  TAS  application  for  the  Flopi  Tribe  was  approved  by  EPA  on  April  23,  2008.  The  Tribe’s 
WQS,  which  they  had  most  recently  adopted  in  2000,  were  approved  by  EPA  on  July  8,  2008. 

The  Tribe  has  included  the  2005  Forum  Policies  and  Plan  of  Implementation  in  WQS  revisions 
which  are  in  a  public  review  process.  Adoption  is  expected  soon. 
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COLORADO  RIVER  BASIN  SALINITY  CONTROL  STANDARDS  UPDATE 


Basin  States  Adoption  of  Salinity  Standards  &  Plan  of  Implementation  Updates 

October,  2010 


EPA  Region  - 
State 

2005  Update 
Adopted*  by 
State 

2005  State 
Adoption 
Approved*  by 
EPA 

2008  Update 
Adopted*  by 
State 

2008  State 
Adoption 
Approved*  by 
EPA 

R9  -  Arizona 

Yes  -12/02/08 

Yes  -1/21/09 

R9  -  California 

Yes  -  2/01/06 

Yes  -  3/16/06 

Yes  -  8/04/09 

Yes  -  3/09/10 

R9  -  Nevada 

Yes  -  9/06/06 

Yes  -4/05/07 

Yes  - 10/05/10 

R8  -  Colorado 

Yes 

Yes 

Yes- 12/08/08 

No  -  2005 

adoption 

reaffirmed. 

R8  -  Utah 

Yes  -  2005  & 
2008  updates 
adopted 

10/22/08 

No 

Yes  - 10/22/08 

Yes  -  9/30/09 

R8  -  Wyoming 

Yes  -  WY 

Surface  Water 
Trt.  Rule 

No  -  not 
formally  part  of 
WQS 

Yes  -  WY 

Surface  Water 
Trt.  Rule 

No  -  not 
formally  part  of 
WQS 

R6  -  N.  Mexico 

Yes  -  by 
reference  in 

WQS 

Yes 

Yes 

Yes  (previously 
approved) 

*  Adopted/ Approved  -  Some  states  chose  not  to  adopt  Forum  Standards  during  previous  review 
periods  because  the  salinity  standards  had  not  changed  significantly. 
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Fish  and  Wildlife  Service 
Colorado  River  Basin  Salinity  Control  Program 
Accomplishments  for  Fiscal  Year  2010 

U.S.  Fish  and  Wildlife  Service  (Service)  Salinity  Coordinator  has  been  an  actively  working  with 
Reclamation  Offices  in  Provo  and  Grand  Junction  to  develop  the  Basinwide  Salinity  Control  Program 
Procedures  for  Habitat  Replacement  that  will  be  the  guide  for  replacement  of  wildlife  values  forgone  on 
Reclamation  funded  salinity  projects.  This  plan  will  provide  guidance  to  make  habitat  replacement 
equitable  throughout  the  salinity  project  areas  by  developing  comparable  methods  to  evaluate  habitat 
values  forgone  from  salinity  improvement  projects  within  all  the  salinity  areas  and  provide  compensable 
mitigation. 

The  Service  Salinity  Coordinator  was  invited  by  Reclamation  and  NRCS  to  tour  salinity  project  areas 
within  the  Henry’s  Fork  area  in  Utah  and  Wyoming  and  the  Big  Sandy  project  area  in  south  central 
Wyoming.  This  tour  was  very  informative  as  we  looked  at  the  proposed  and  ongoing  salinity  projects 
within  these  salinity  project  areas.  We  also  had  good  discussions  concerning  the  need  and  opportunities 
to  replace  the  wildlife  habitat  values  forgone  associated  with  these  salinity  improvements. 

During  the  past  year  the  Service  Salinity  Coordinator  has  worked  with  Reclamation  and  NRCS  in  Utah, 
Colorado  and  Wyoming  evaluating  wildlife  habitat  values  forgone  and  reviewing  habitat  replacement 
plans  as  requested.  The  principal  projects  that  the  Service  has  been  involved  with,  in  addition  to  the 
projects  listed  above,  include  the  Huntington  Cleveland  project,  Utah;  Uncompahgre  Valley  Water  Users 
Phase  3  Piping  Project,  Colorado;  Grand  Valley  Salinity  Mitigation,  Colorado;  and  the  Grandview  Piping 
and  Lateral  Project,  Colorado. 

The  Service  Salinity  Coordinator  also  attended  all  Salinity  Work  Group  and  Forum  meetings  during  the 
past  year.  This  interaction  with  the  Work  Group  and  Forum  members  has  been  very  informative  and  the 
Service  has  been  called  upon  to  address  issues  related  to  wildlife  values  forgone  as  they  are  raised  by  the 
Forum  and  Work  Group  members.  In  response  to  comments  made  by  Forum  Members  and  outlined  in 
the  2009  Advisory  Council’s  Report,  the  Service  provided  a  letter  to  the  Forum  members  and  Work 
Group  participants  in  April,  2010.  This  document  described  the  effects  selenium  is  having  on  aquatic 
species  within  the  Colorado  River  Basin  and  why  selenium  remediation,  as  a  component  of  salinity 
reduction,  is  extremely  important  to  fish  and  wildlife  within  the  Basin. 

The  Service  looks  forward  to  continued  participation  in  the  Salinity  Control  Program.  We  will  continue 
to  work  with  Reclamation  and  NRCS  to  refine  our  role  in  the  Salinity  Control  Program.  As  always,  we 
are  available  to  provide  technical  assistance  for  wildlife  habitat  replacement  planning  and 
implementation.  We  are  also  available  to  assist  agencies  in  determining  wildlife  habitat  impacts  and 
replacement  accounting  methodologies. 
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U.S.  Geological  Survey 

Colorado  River  Basin  Salinity  Control  Program 
Accomplishments  for  Fiscal  Year  2010 

The  U.S.  Geological  Survey  (USGS)  conducts  a  variety  of  science  activities  to  aid  in  the  assessment  of 
salinity  conditions  in  the  Colorado  River,  guide  program  management  decisions,  and  to  determine  the 
effect  of  salinity  control  efforts.  These  activities  are  conducted  in  cooperation  with  the  Colorado  River 
Basin  Salinity  Control  Forum  (CRBSCF)  and  in  support  of  Federal  resource  management  agencies 
including  the  Bureau  of  Land  Management  (BLM),  Bureau  of  Reclamation  (Reclamation),  and  the 
Natural  Resources  Conservation  Service  (NRCS).  In  addition,  activities  and  accomplishments  in  USGS 
National  programs  such  as  the  National  Streamflow  Information  Program  (NSIP)  and  the  National  Water 
Quality  Assessment  Program  (NAWQA)  provide  valuable  information  to  Salinity  Control  Program  (SCP) 
agencies.  These  SCP  science-support  activities  and  relevant  USGS  National  program  activities 
(described  below)  range  from  data  collection  in  a  basin-wide  monitoring  network,  to  research  on  the  fate 
and  transport  of  salt  at  various  scales. 

Efficient  use  of  USGS  resources  in  coordination  with  SCP  participating  agencies  has  been  aided  by  a 
science  planning  process  implemented  by  the  SCP  Science  Team.  This  science  planning  process  has 
facilitated  the  efficient  combination  of  science  and  data  collection  activities  and  study  results  toward  an 
improved  understanding  of  current  and  future  salinity  conditions  and  remediation  opportunities  in  the 
Basin. 

Twenty-Station  Colorado  River  Basin  Monitoring  Network  and  Basic-Data  Collection 

The  USGS  monitors  20  key  stream  sites  (stations)  in  the  Colorado  River  Basin  extending  from  near  the 
headwaters  to  the  Mexican  border.  Salinity  data  at  the  20  stations  are  used  to  assess  compliance  salinity- 
level  criteria  and  also  track  trends  in  long-term  data  sets  as  related  to  salinity  control  work.  The  USGS 
funds  approximately  40  percent  of  the  operation  and  maintenance  of  the  20-station  monitoring  network 
mainly  through  the  USGS  Cooperative  Water  Program  and  through  NSIP. 

Specifically,  the  program  of  water-quality  monitoring  consists  of  three  levels:  (1)  Monitoring  for 
evaluation  of  individual  salinity  control  measures,  (2)  stateline  monitoring,  and  (3)  monitoring  for 
determination  of  annual  average  flow-weighted  concentration  in  the  lower  main  stem.  Reclamation- 
developed  a  planning  model  known  as  the  Colorado  River  Simulation  System  or  CRSS  planning  model 
which  incorporates  data  from  the  monitoring  network  to  simulate  both  flow  and  salinity  throughout  the 
Colorado  River  Basin.  Each  year  the  USGS  computes  continuous  and  monthly  total  dissolved  solids 
(TDS)  concentrations  and  loads  based  on  data  gathered  at  the  20-station  network  using  the  USGS 
SLOAD  model. 

In  2010  the  USGS  has  begun  to  evaluate  new  methods  to  deliver  and  model  monitoring  data  from  the  20- 
station  network.  During  mid-term  Reclamation  studies,  water  quality  results  in  the  CRSS  model  are 
substantially  impacted  by  initial  model  conditions,  which  include  salinity  concentrations  downstream  of 
major  reservoirs  such  as  Lakes  Powell  and  Mead.  If  new  methods  of  modeling  load  for  CRSS  input  can 
be  developed  to  provide  salinity  concentrations  in  a  timelier  manner,  Reclamation's  water  quality  study 
results  would  better  incorporate  the  impact  of  current  salinity  concentrations  throughout  the  system  and 
compliance  with  the  water  quality  standards  in  the  Colorado  River  Basin.  The  evaluation  will  consider 
the  utility  of  revising  the  USGS  SLOAD  model  as  a  means  to  serving  real  time  salinity  estimates  on  the 
World  Wide  Web  (specifically,  USGS-  NWISWeb,  http://waterdata.usgs.gov/nwis). 
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Also  in  2010,  Reclamation  requested  the  incorporation  of  additional  data  collected  by  Reclamation  on  the 
Green  River  near  Flaming  Gorge  into  IJSGS  load  computations.  These  data  will  be  included  into  the  data 
set  input  to  the  USGS  loading  model  (SLOAD)  for  2012. 

Documenting  the  Effects  of  Grazing  on  Sediment,  Water,  and  Salinity  Production  from  Shale  soils 
-  Badger  Wash,  Colorado 

This  project  is  addressing  the  impacts  of  grazing  on  the  amount  of  sediment,  salinity,  and  selenium 
released  from  upland  soils.  Eight  paired  watersheds  were  identified  within  the  Badger  Wash  basin  and 
one  watershed  of  each  pair  was  fenced  to  prevent  access  by  domestic  livestock.  This  created  four 
watershed  pairs.  Two  of  these  pairs  have  an  eastern  aspect,  rolling  to  steep  topography,  low  levels  of 
channel  incision,  and  have  both  sandstone  and  Mancos-derived  soils.  The  other  two  pairs  have  a  western 
aspect,  steep  slopes,  highly  incised  channels,  and  only  Mancos-derived  soils. 

Activities  in  2010  have  included  measurements  of  water-borne  sediment  production,  water  runoff,  wind 
erosion  and  the  relationship  between  wind  and  water  erosion  in  grazed  versus  ungrazed  areas. 

Silt  Fences'.  Sediment  production  from  20  silt  fences  placed  at  the  base  of  slopes  was  monitored  at  10 
fences  in  grazed  and  10  fences  in  the  ungrazed  areas  on  different  soil  types.  Most  silt  fences  in  the 
grazed  areas  collected  more  sediment  than  fences  in  ungrazed  areas;  however  this  was  not  true  for  all 
the  fences.  Rainfall  was  limited  during  the  time  since  installation  and  thus  results  may  not  be 
indicative  of  high  rainfall  years.  More  time  is  needed  to  understand  any  long-term  differences.  Soils 
from  these  collections  have  been  sent  in  for  analysis  for  salinity. 

Runoff  collectors:  Due  to  very  low  intensity  of 
rainfall  events  in  2010,  there  was  only  one  storm 
event  that  tripped  the  installed  water  collectors. 
However,  this  runoff  only  occurred  in  the  grazed 
watershed.  The  same  storm  did  not  trip  the 
collectors  in  the  adjacent  ungrazed  watershed. 
Collected  water  samples  will  be  sent  in  for 
analysis. 

Ponds:  The  ponds  were  resurveyed  so  that 
changes  in  the  volume  of  collected  sediment  in 
the  past  50  years  and  the  past  6  years  can  be 
calculated  and  comparisons  made  between 
ungrazed  and  grazed  paired  watersheds.  This 
will  also  make  it  possible  to  calculate  the  volume 
of  water  that  has  entered  the  pond  during  the  study  period,  which  will  be  done  in  FY201 1 . 

Wind-blown  sediment  collector's:  Eight  dust  collectors  are  installed  that  collect  dust  at  15cm,  50cm, 
and  100cm  above  the  ground,  four  in  a  grazed  area  and  four  in  the  adjacent,  ungrazed  area.  Sediment 
collected  was  highly  variable  among  the  sites  and  shows  no  consistent  differences  between  grazed  and 
ungrazed  areas  from  season  to  season.  However,  the  cumulative  wind-blown  sediments  collected  over 
several  years  showed  significantly  more  dust  collected  in  grazed  versus  ungrazed  watersheds  at  15cm 
and  50cm  above  the  ground.  These  samples  have  been  submitted  for  salinity  analyses. 

Wind  and  water  connection:  USGS  has  designed  an  experimental  approach  for  measuring  the  input  of 
wind-blown  material  into  washes  and  will  establish  sites  in  grazed  and  ungrazed  sites  once  the  October 
rains  have  cleared  the  washes  of  collected  sediment. 
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Mancos  Shale  Landscapes:  Science  and  Management  of  Black  Shale  Terranes  (a  Regional 
Partnership  Project)  -  FY  2010  research  efforts  in  the  Factory  Butte  area  of  central  Utah 

The  Factory  Butte  area  of  central  Utah  is  being  used  as  a  natural  laboratory  to  study  the  source  and 
transport  of  chemical  components  associated  with  salinity,  selenium,  and  sediment  loading  in  the  Fremont 
River,  a  tributary  of  the  upper  Colorado  River.  The  current  focus  of  studies  is  on  quantification  of  erosion 
processes,  soil  chemistry,  mnoff  chemistry,  and  the  chemistry  of  the  Fremont  River.  A  principal 
objective  of  the  study  is  to  establish  chemical  links  between  the  materials  being  eroded  and  those 
affecting  the  Fremont  River  water  quality,  as  well  as  the  quantification  of  hillslope  erosion,  which  is 
supplying  sediment  and  solutes  to  the  river. 

Monitoring  of  the  Fremont  River  continued  in  2010  at  three  locations.  The  first  gage  was  set  in  March  of 
2009  and  the  last  one  was  put  in  place  in  September  of  2009.  A  real-time  gaging  station  has  been 
established  above  Caineville  (http://waterdata.usgs.gov/nwis/uv709330230)  and  temporary  gages  have 
been  placed  below  Caineville  and  close  to  the  old  Giles  town  site.  The  river  reach  between  the  gages 
above  and  below  Giles  is  influenced  by  runoff  and  possibly  groundwater  recharge  from  pre -Cretaceous 
rocks  and  agricultural  lands.  The  next  downstream  reach  is  affected  by  runoff  from  Mancos  Shale  areas 
that  range  from  relatively  undisturbed  to  heavily  used  off-highway  vehicle  play  areas.  In  addition  to  data 
collected  by  the  gages  (temperature,  specific  conductance,  and,  at  the  real-time  site,  discharge),  water 
samples  will  be  collected  for  chemical  analyses  nine  times  per  year  at  each  of  the  three  sites.  Discharge 
will  be  measured  at  the  same  time  the  water  samples  are  collected. 

In  order  to  sample  the  solutes  moving  into  the  Fremont  River  during  rain  events,  passive  water  samplers 
have  been  placed  on  three  arroyos  draining  the  North  Caineville  Mesa  area  (including  the  Swing  Arm 
City  play  area),  on  Neilson  Wash  which  drains  a  large  area  (including  a  large  portion  of  Factory  Butte), 
and  on  Sweetwater  Gulch  which  drains  a  very  large  undisturbed  area  south  of  the  Fremont  River.  Each 
site  has  two  samplers  set  at  different  elevations  above  the  arroyo  bed  to  catch  flow  at  different  stages  of 
the  storm  event.  Samples  will  be  chemically  analyzed.  A  significant  storm  event  in  April  2009  was 
sampled. 

Hillslope  erosion  continues  to  be  measured  by  acquiring  repeated  high-resolution,  ground-based  LiDAR, 
surveys  for  both  disturbed  and  undisturbed  slopes  within  the  three  drainages  where  the  soil  samples  were 
collected.  A  total  of  five  slopes  have  been  measured  at  least  twice.  The  digital  surveys  are  used  to 
construct  3-D  models  of  the  slopes.  Pairs  of  models  developed  for  different  times  can  then  be  compared 
to  each  other  and  the  quantity  of  erosion  or  accumulation  of  sediment  can  be  determined.  Sediment 
accumulation  and  erosion  on  the  alluvial  plain/pediment  surface  between  North  Caineville  Mesa  and  the 
Fremont  River  is  being  evaluated  by  making  repeated  measurements  of  differences  in  elevation  between 
fixed  points  on  the  surface  and  fixed  points  on  relatively  stable  fence  posts. 

A  water-quality  monitoring  network  has  been  added  to  the  study  in  2010  to  facilitate  the  integration  of 
soil  characteristics  and  erosion  processes  in  disturbed  and  undisturbed  sites  with  runoff  and  stream  quality 
data.  The  result  will  be  a  better  understanding  of  sediment  and  solute  loads  generated  on  different 
portions  of  the  landscape  by  different  processes  (wind,  water,  gravity)  and  how  they  move  and  at  what 
rate  they  move  into  the  river  system.  The  importance  (magnitude  of  the  loads)  of  the  different  processes 
varies  seasonally,  spatially,  and  as  a  function  of  land  use.  Keeping  track  of  all  the  pieces  (if  they  can  be 
understood,  interrelated,  and  quantified)  will  eventually  allow  us  to  provide  guidance  on  management 
practices  that  will  minimize  things  like  sediment  and  salt  loads. 

Data  collected  in  the  water-quality  network  includes:  monthly  discharge,  conductance,  and  temperature 
measurements  along  with  collection  of  water  samples.  A  third  gage  site  will  be  established  in  the 
Fremont  River  immediately  south  of  the  Caineville  agricultural  region,  effectively  isolating  a  reach  of  the 
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river  that  has  runoff  contributions  primarily  from  play  areas  north  of  the  river  and  closed  areas  south  of 
the  river. 

Characterization  of  Hydrology  and  Salinity  in  the  McElmo  Creek  Region,  Prior  to  and  During 
Selected  Stages  of  the  Construction  and  Implementation  of  Irrigation  Delivery  and  Salinity  Control 
Work  by  the  Dolores  Project 

In  the  Colorado  River  basin,  the  quantification  of  improvements  in  water-use  efficiency  associated  with 
salinity-control  projects,  the  verification  of  salinity  reductions  claimed  versus  actual  amounts  of  salinity 
reduced,  and  the  determination  of  natural  and  human-induced  sources  of  salinity  are  needed.  This 
information  is  used  for  planning  of  salinity -control  projects.  It  also  provides  updated  calibration  and 
verification  data  sets  for  predicting  salinity  loading  in  the  Colorado  River  Basin  and  understanding  the 
effects  of  land-use  change.  To  develop  this  information,  long-term  data  sets  derived  from  detailed 
sampling  networks  are  needed.  These  data  sets  exist  for  the  Colorado  River  Basin,  but  they  often  lack  the 
temporal  or  spatial  coverage  needed  for  a  detailed  analysis.  However,  for  the  McElmo  Creek  region  of 
the  Dolores  Project,  a  very  comprehensive  data  set  is  available.  This  study  will  mine  the  data  set  for  the 
McElmo  Creek  region  in  order  to  provide  information  to  address  critical  salinity  issues. 

The  primary  objective  of  the  work  is  to  characterize  the  hydrology  and  salinity  concentrations  and  loads 
in  the  McElmo  Creek  region.  The  data  set  will  be  used  to  evaluate  changes  in  salinity  over  time  (stalling 
in  the  early  1970s)  using  trend  analysis  techniques.  Additional  objectives  will  address  human-induced 
salinity  loading  and  provide  updated  calibration  data  for  Reclamation’s  CRSS  model. 

The  study  report  was  completed  in  2009  and  is  currently  in  technical  review  and  will  be  published  by  the 
end  of  calendar  year  2010.  Preliminary  results  indicate  significant  downward  trends  in  salinity  load  at 
outflow  and  inflow  sites  in  the  McElmo  Creek  basin.  The  total  decrease  in  salinity  load  at  outflow  sites 
was  larger  than  that  observed  at  inflow  sites.  Data  from  McElmo  Creek  at  the  USGS  streamflow  gaging 
station  near  the  Colorado  State  Line  indicated  downward  trends  on  the  order  of  36,000  tons  per  year. 

This  decrease  exceeds  the  estimated  decreases  reported  in  the  Reclamation’s  1988  Dolores  Project 
Supplemental  Plan  Report  and  NRCS  on-farm  projections  combined. 

Additional  analysis  was  done  to  evaluate  agricultural  vs.  non-agricultural  salinity  loads.  Results  indicate 
approximately  36  percent  of  the  salinity  load  in  McElmo  Creek  is  from  non-agricultural  sources.  Digital 
data  transferred  from  hardcopy  for  Reclamation  is  stored  at  the  following  public  domain  web  address: 
http://rmgsc.cr.usgs.gov/cwqdr/Southwest/. 

Statistical  Modeling  Applied  to  Assessing  the  Distribution  of  Salinity  Load,  Load  Sources,  and  the 
Effects  of  Land-Use  and  Water-Use  Changes  on  Loading  Rates  in  Streams  of  the  Colorado  River 
Basin 

The  USGS  has  developed  a  set  of  models  that  assess  the  distribution  of  salinity  loads  in  surface  waters 
and  sources  of  those  loads  in  the  Basin  and  its  sub-regions  including  ungaged  reaches.  These  models 
represent  the  surface-water  flow  system  at  a  range  of  scales  and  are  based  on  conceptual  models  that 
relate  observed  loads  in  basin  streams  to  up-basin  physical  characteristics  including  elevation, 
precipitation,  geology,  land  cover,  and  land  and  water  use.  Each  model  has  scale -related  utility  and 
limitations  and  together  provides  a  tool  set  that  can  be  used  to  improve  SCP  managers’  and  planners’ 
understanding  of  the  salinity-load  balance  in  the  Basin  and  to  prioritize  and  optimize  SCP  resources 
toward  efficient  and  cost-effective  control  projects. 


16 


Two  models  have  been  developed:  (1)  A  regional  model  of  salinity  load  for  the  upper  Colorado  River 
Basin,  and  (2)  a  sub-regional  model  specific  to  the  lower  Gunnison  Basin.  The  two  models  and  model- 
related  activities  conducted  in  2010  are  described  briefly  below. 


The  Upper  Colorado  River  Basin  (UCRB)  USGS  SPARROW  model  for  total  dissolved  solids 
(TPS) 

Salinity  in  streams  of  the  UCRB,  as  measured  by  TDS  concentration  and  load,  is  variable.  Optimal 
management  and  (or)  mitigation  of  salinity  requires  an  improved  understanding  of  the  spatial 
distribution  of  salinity  sources,  load  accumulation,  and  transport  mechanisms.  The  USGS 
SPARROW  model  relates  measured  transport  at  monitoring  stations  to  upland  catchment  attributes 
including  contributing  upstream  reaches. 

The  USGS  developed  the  SPARROW  for  the  UCRB  to  better  understand  and  estimate  the  sources, 
transport,  and  accumulation  of  dissolved-solids  loads  throughout  the  basin.  The  project  has 
developed  statistically -based  estimates  of  dissolved-solids  loading  sources  and  transport  for  reaches  at 
the  subwatershed  level  throughout  the  UCRB.  The  project  is  based,  in  part,  on  a  modeling  approach 
for  TDS  developed  by  the  USGS  NAWQA  Program  for  the  southwestern  United  States.  The 
estimates  and  associated  uncertainties  obtained  from  the  calibrated  dissolved  solids  SPARROW 
model  for  the  UCRB  provide  guidance  for  future  salinity-related  data  collection  and  assessment.  Up- 
to-date  load  statistics  for  more  than  180  monitored  locations  in  the  UCRB  have  been  computed. 

Predictions  of  dissolved-solids  loads  are  now  available  for  more  than  10,000  stream  reaches  of  the 
stream  network  defined  in  the  UCRB.  From  these  estimates,  the  downstream  accumulation  of 
dissolved  solids,  including  natural  and  agricultural  components,  were  examined  in  selected  rivers. 
Contributions  from  each  of  1 1  dissolved-solids  sources  were  also  examined  at  selected  locations  in 
the  Grand,  Green,  and  San  Juan  Divisions  of  the  UCRB.  At  the  downstream  boundary  of  the  UCRB, 
the  Colorado  River  at  Lees  Ferry  monitoring  site,  the  dissolved-solids  contributions  of  irrigated 
agricultural  lands  and  natural  sources  were  about  45  and  55  percent,  respectively. 

A  USGS  Scientific  Investigations  Report  documenting  the  modeling  effort  was  published  in  May  of 
2009.  A  web-accessible  interactive  map  also  was  developed  and  populated  with  input  and  output  data 
from  the  study.  The  report  and  the  interactive  map  product  are  available  at 
http://pubs.usgs.gov/sir/2009/5007/. 

The  UCRB  SPARROW  model  is  being  applied  by  SCP  managers  to  a  range  of  management  tasks. 

The  model  was  recently  used  to  generate  an  estimate  of  total  salinity  load  and  load  from  agricultural 
water  use  in  the  Flenry’s  Fork  proposed  salinity-control  project  area.  The  SPARROW-based 
assessment  has  also  been  recommended  for  use  by  the  cost  benefit  analysis  of  “off-project”  (tier  two) 
salinity  control  projects. 

A  second  study,  described  below,  uses  similar  modeling  techniques  at  a  single  tributary-basin  scale  to 
assess  land-use-related  sources  of  salinity  and  the  effects  of  future  changes  in  land  use  on  loading 
rates. 

USGS  LowGunS  model  -  Targeted  Water-Quality  Modeling  in  Grand  Valley  and  the  Lower 
Gunnison  River  Basin  Using  a  Geographic  Information  Systems 

Salinity  and  selenium  water-quality  issues  in  the  UCRB  of  western  Colorado  have  been  the  focus  of 
remediation  efforts  for  many  years.  In  response  to  the  Salinity  Control  Act  of  1974,  Reclamation  and 
the  NRCS  have  focused  on  salinity  control  through  the  CRBSCP  and  EQIP.  The  primary  methods  of 
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salinity  reduction  are  lining  and  piping  of  irrigation  canals  and  laterals  and  assisting  farmers  to 
establish  more  efficient  irrigation  practices  on  agricultural  land.  Starting  in  1988,  the  National 
Irrigation  Water  Quality  Program  (NIWQP)  began  investigations  to  determine  other  possible  adverse 
effects  of  irrigation  drainage  on  water  quality  in  the  Western  United  States.  The  NIWQP 
investigations  indicated  that  irrigation  drainage  contributes  a  significant  part  of  the  selenium  load  to 
the  UCRB.  These  previous  investigations  determined  that  a  relation  exists  between  subbasin 
characteristics  (Mancos  Shale  outcrops,  agricultural  practices,  and  irrigation  water-delivery  system 
design)  and  salt  and  selenium  loads  at  the  mouths  of  certain  subbasins.  In  a  subsequent  investigation, 
the  USGS  used  this  information  to  develop  decision  trees  and  maps  to  perform  a  cursory  evaluation 
of  the  likelihood  that  an  area  has  (or  may  have)  water-quality  problems.  The  qualitative  method 
developed  by  the  USGS,  while  effective  for  large-scale  assessments,  was  less  effective  at  providing 
specific  details  essential  to  the  planning  and  evaluation  phases  of  the  remediation  process.  In 
FY2004,  development  began  on  a  water-quality  model  (also  referred  to  as  a  regression  model)  for  the 
Lower  Gunnison  River  Basin  using  a  GIS.  Development  of  this  tool,  referred  to  as  LowGunS  the 
Upper  Colorado  Detailed  Salinity  Model  (UCDSM),  intended  to  provide  a  quantitative  method  for 
evaluating  the  effects  of  remediation  in  the  Lower  Gunnison  River  Basin  and  Grand  Valley. 

Basin  characteristics  potentially  related  to  the  production  and  mobilization  of  salinity  and  selenium 
were  quantified  by  subbasin  boundaries  using  a  GIS.  In  order  to  determine  the  most  statistically 
significant  combinations  of  independent  variables,  a  statistical  evaluation  of  the  variables  is 
performed  using  interactive-stepwise  regression.  This  regression  technique  uses  manual  inclusion 
and  exclusion  of  variables  and  evaluates  the  statistical  significance  of  the  resulting  P-values,  R- 
squared  values,  residual  plots,  and  F-tests.  The  result  is  a  multiple -linear  regression  equation  that 
explains  the  variations  in  salinity  and/or  selenium  loading  in  the  study  region.  A  report  documenting 
the  model  is  currently  in  peer  review. 

Ranking  Subbasin  Salinity  Loads  in  the  Lower  Gunnison  Basin 

In  2008,  the  USGS  began  a  study  to  define  a  ranking  of  subbasins  (by  tons  of  salinity  load  from  a  given 
subbasin)  in  the  Lower  Gunnison  Basin  which  will  allow  for  objective,  informed  targeting  of  subbasins 
for  salinity  control  projects  and  will  provide  information  to  estimate  the  cost  per  ton  of  salinity  removed 
from  the  system  by  off-farm  salinity -control  projects. 

The  assessment  will  enhance  and  then  utilize  the  recently  developed  LowGunS  as  a  principal  assessment 
tool  for  the  Gunnison  Basin. 

Work  will  be  conducted  in  two  phases: 

Phase  1 

1 .  Update  and  enhance  the  existing  LowGunS  model  for  use  as  a  ranking  tool 

•  Incorporate  improved  GIS  information  for  canal  and  lateral  locations  (GIS  coverages  to  be 
updated  by  Reclamation  and  not  included  in  the  funding  request) 

•  Incorporate  improved  irrigation  method  codes  contained  in  the  2000  irrigated  land  coverage 
(irrigation  codes  to  be  provided  by  NRCS  and  Colorado  River  Water  Conservation  Distinct) 

•  Review  and  revise  model  algorithms  to  improve  utility  and  accuracy  at  different  scales 

•  Update  model  with  results  of  recent  field  work  and  studies 

2.  Rank  subbasins 
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Phase  II  -  Augment  monitoring  in  high-ranked  basins  -  The  results  of  the  ranking  exercise  will  be  used  to 
locate  high  priority  areas  (cost  effective  areas  for  salinity  control  as  determined  by  Reclamation).  This 
ranking  process  is  especially  useful  for  the  data-poor  areas  that  otherwise  would  have  limited 
justifications  for  priority  salinity  control  efforts.  Water-quality  sampling  for  salinity  and  streamflow  will 
be  done  in  areas  that  were  data  poor  and  ranked  as  a  high  priority  for  salinity-control  projects. 

In  2009,  a  Memorandum  of  Understanding  regarding  USGS  use  of  the  NRCS/Colorado  River  Districts 
Conservation  Innovation  Grant  (CIG)  data  was  successfully  drafted  allowing  work  to  begin  on 
incorporating  information  from  the  CIG  into  the  geospatial  information  needed  to  upgrade  the  irrigated 
lands/irrigation  applied  layer  for  model  processing.  In  2010,  Geospatial  information  updates  were 
completed  as  were  additional  water-quality  database  reviews.  Recent  discussion  with  Reclamation  and 
other  potential  model  users  have  explored  the  incorporation  groundwater  information  into  the  calibration 
of  the  “LowGunS”  model.  Further  discussion  of  this  request  is  needed  prior  to  revising  the  original 
model  algorithms  as  part  of  Phase  I.  This  discussion  may  affect  the  proposed  work  elements  in  Phase  II. 

Assessing  the  Effects  of  Salinity  Control  Projects  in  the  Lower  Gunnison  Basin 

In  2008,  the  USGS  began  a  study  to  quantify  the  effects  of  salinity  control  projects  on  salinity  levels  in 
the  Gunnison  River  at  various  locations  in  the  Lower  Gunnison  Basin.  Specifically,  the  study  will  allow 
for  the  estimation  of  the  percent  of  total  observed  salinity  decrease  that  is  related  to  on-farm  (field 
irrigation)  activities  and  off-farm  (delivery  of  irrigation  water)  amounts  as  well  as  understanding  what 
portion  of  the  decreasing  trend  may  be  from  the  Upper  Gunnison  Basin,  population  growth,  and  non- 
agricultural  sources. 

Study  tasks  include: 

•  Assess  trends  for  the  Upper  Gunnison  Basin  at  the  Gunnison  River  below  Gunnison  Tunnel 
streamflow  gaging  station  to  determine  the  portion  of  the  decreasing  trend  for  the  Lower 
Gunnison  Basin  at  the  White  Water  gage  that  can  be  attributed  to  the  Upper  Gunnison  Basin 
decreases 

•  Assess  trends  in  the  Lower  Gunnison  Basin  at  selected  sites  to  better  identify  which  regions  may 
have  the  highest  rates  of  decreasing  trends  and  help  to  bracket  agricultural  areas  and  salinity 
control  projects  in  the  Lower  Gunnison  Basin. 

•  Use  results  of  trend  analysis  to  identify  regions  of  the  Lower  Gunnison  Basin  where  the  highest 
rates  of  decreasing  trends  in  salinity  load  have  occurred 

•  Compare  trend  analysis  results  to  estimates  of  off-farm  and  on-farm  salinity  reduction  resulting 
from  salinity  control  projects  in  the  Lower  Gunnison  Basin.  (More  discussion  with  Reclamation 
and  the  NRCS  is  needed  to  determine  if  cumulative  estimates  for  off-farm  and  on-farm  salinity 
reductions  can  be  obtained  for  the  proposed  regions). 

•  Assess  total  and  annual  salinity  loading  for  1986-2003 

Results  of  the  study  are  providing  the  SCP  with  a  better  understanding  of  the  portion  of  the  salinity  load 
that  has  been  reduced  by  factors  influencing  salinity  loads  in  the  Lower  Gunnison  Basin  and  provide 
context  for  a  thorough  understanding  of  the  amount  and  sources  of  salt  that  remain  to  be  controlled  in  the 
Lower  Gunnison  Basin. 

Preliminary  trend  analysis  results  indicate  that  downward  trends  in  salinity  at  the  Gunnison  River  near 
Grand  Junction  streamflow  gage  (‘Whitewater  Gage’)  result  from  changes  occurring  in  the  Lower 
Gunnison  Basin.  These  downward  trends  also  appear  to  occur  within  areas  where  the  majority  of  salinity 
control  has  been  focused  in  the  Lower  Gunnison  Salinity  Control  Unit.  Some  significant  upward  trends 
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in  salinity  loads  were  observed  between  the  ‘Whitewater  Gage’  and  the  Uncompahgre  River  at  Delta 
streamflow  gage.  The  cause  of  these  upward  trends  is  not  known  at  this  time  and  further  investigation  of 
the  trend  testing  will  be  done  to  verify  these  findings. 

In  2010  the  analysis  was  reviewed  technically  and  a  method  change/clarification  was  suggested  by 
regional  specialists.  The  changes  resulted  in  little  change  to  the  overall  trend  result;  however,  more 
clarification  was  incorporated  into  the  methods  section  of  the  report  and  a  comparison  of  new  and  old 
methods  was  also  incorporated.  First  draft  of  this  report  is  due  in  November  of  201 1 . 

Characterization  of  Salinity  and  Selenium  Loading  in  the  Smith  Fork  Region  of  the  Lower 
Gunnison  Basin 

Reclamation  and  NRCS  are  responsible  for  assessing  and  implementing  measures  to  reduce  salinity 
loading  in  the  Colorado  River  Basin.  As  part  of  this  process,  cost-sharing  programs  are  used  to  involve 
the  agricultural  community  in  the  salinity  reduction  efforts.  These  cost  sharing  programs  help  farmers, 
ranchers,  and  canal  companies  improve  the  efficiency  of  irrigation  and  water  delivery  systems.  These 
delivery  systems  have  been  identified  as  potential  sources  of  seepage  which  can  cause  salinity  loading. 
Reclamation  and  NRCS  wish  to  prioritize  the  systems  that  are  the  highest  seepage  sources  in  order  to 
maximize  the  effectiveness  of  the  various  salinity-control  programs.  Several  salinity-control  units  (Grand 
Valley  and  the  Uncompahgre  project  region  of  the  Lower  Gunnison)  have  been  extensively  studied  by 
Reclamation  and  NRCS ;  however,  some  areas  of  the  Lower  Gunnison  Unit  have  limited  data  available 
with  which  Reclamation  and  NRCS  can  prioritize  salinity-control  efforts.  In  order  to  make  reasonable 
estimates  of  salinity -load  reductions  that  will  result  from  salinity -control  efforts  in  these  data-limited 
areas,  additional  information  is  needed.  The  study  focuses  on  data  collection  and  analysis  for  one  of  the 
most  data-poor  regions;  the  Smith  Fork  region  of  the  Lower  Gunnison  Salinity  Control  Unit. 

The  Smith  Fork  region  is  located  near  the  city  of  Crawford  in  western  Colorado.  The  study  will  assess 
seven  streams  in  the  Smith  Fork  region  including  the  Smith  Fork,  Red  Canyon  Gulch,  Alum  Gulch, 
Cottonwood  Creek,  Bell  Creek,  Reynolds  Creek,  and  one  unnamed  stream.  These  streams  receive 
irrigation  water  from  varying  sources  including  Crawford  Reservoir,  the  North  Fork  of  the  Gunnison 
River,  inter-basin  diversions,  and  to  a  limited  extent  groundwater. 

The  specific  objectives  of  the  work  are  to: 

•  Characterize  total  annual  salinity  loads  from  each  stream  system 

•  Characterize  groundwater  in  natural  (unirrigated)  and  irrigated  areas 

•  Calculate  salinity  loading  factors  for  each  stream  system 

•  Characterize  natural  salinity  loads  from  each  stream  system 

•  Characterize  on  and  off-farm  salinity  loads  in  each  stream  system 

•  Calculate  salinity/selenium  ratios  for  each  stream  system 

•  Report  total  annual  salinity  and  selenium  loads  from  the  Smith  Fork  region. 

Data  collection  was  completed  in  2009  for  the  study.  Surface  water  salinity  loads  have  been  calculated 
for  each  sample  location.  A  mass  accounting  of  the  surface  water  salinity  load  and  an  estimate  of 
groundwater  load  is  completed.  Preliminary  loading  estimates  from  this  study  have  been  delivered  to 
Reclamation  for  use  in  their  2010  Funding  Opportunity  Announcement  (FOA)  process.  A  draft  report  for 
the  study  is  finished  pending  the  results  of  the  geophysical  analysis.  The  geophysics  analysis  will  attempt 
to  separate  on  and  off  farm  loads  using  measured  and  estimated  canal  seepage  rates  in  dominant  geologic 
types. 
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Effects  of  Urbanization  on  Salinity  and  Selenium  Loading  in  Montrose  Arroyo,  Western  Colorado 

Since  1993,  an  estimated  75  percent  of  agricultural  land  has  transitioned  to  urban  land  in  the  lower 
portion  of  the  Montrose  Arroyo  subbasin,  with  most  of  the  transition  occurring  after  2000.  A  previous 
study  documented,  on  a  site-specific  basis,  a  decrease  in  water  use  and  deep  percolation  associated  with 
the  conversion  of  agricultural  lands  to  urban  land  use.  The  project  revisits  Montrose  Arroyo  to  determine, 
on  a  watershed  level,  the  effects  of  urbanization  on  salinity  loading.  The  Montrose  Arroyo  study  assesses 
the  integrated  effects  of  multiple  types  of  land  use  change  including  the  conversion  of  previously 
unirrigated  land  to  residential  use.  The  information  gained  from  this  study  will  be  used  to  help 
understand  what  the  future  effects  of  residential  growth  will  be  on  salinity  levels  in  the  Uncompahgre 
Valley. 

Specific  activities  include: 

•  Collect  semi-monthly  (six  samples  per  year)  water-quality  data  through  two  irrigation  water  years 
(April  2008  through  March  2010)  at  the  three  sites  on  Montrose  Arroyo  sampled  by  Butler  (2001) 

•  Quantify  areas  of  urban  development  that  have  occurred  since  2000  using  GIS  data  and  data  from 
other  sources 

•  Estimate  changes  in  salinity  loading  (trends  upward  or  downward)  using  in-stream  data  and 
compare  to  historical  instream  data 

•  If  changes  are  observed,  estimate  future  salinity  loads  for  the  east  side  of  the  Uncompahgre  River 
Basin 

•  Provide  calibration  information  for  the  land-use  change  algorithm  in  LowGunS  software 

Data  collection  for  the  project  is  ongoing.  Sampling  will  end  in  March  2010.  Data  analysis  began  in 
March  2010  and  a  draft  report  is  currently  in  review.  Publication  is  slated  for  winter  of  201 1 . 

The  first  draft  report  for  this  study  has  been  submitted  for  formal  review.  Data  indicate  there  was  little  to 
no  change  in  salinity  levels  in  Montrose  arroyo  prior  to  and  after  residential  development.  Substantial 
conversion  from  agricultural  land  to  residential  land  has  taken  place  in  Montrose  Arroyo  (See  figures  for 
1993  and  2008).  Mayo  (2008)  found  that  this  land  use  conversion  of  this  type  could  potentially  reduce 
salinity  levels  due  to  less  irrigated  area  and  improved  irrigation  systems.  Additional  sampling  near  an  18- 
hole  golf  course  may  be  offsetting  any  decreases  that  may  have  occurred  as  a  result  of  residential 
development.  Further  study  near  the  golf  course  may  be  warranted  to  determine  why  no  reduction  in 
salinity  levels  was  observed. 

Figure  2  1993  and  2008  Montrose  Arroyo  Study  Area 


1993  -  Montrose  Arroyo  Study  Area  2008  -  Montrose  Arroyo  Study  Area 
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Estimation  of  Land  Disturbance  Associated  with  Energy  Development  in  the  Upper  Colorado  River 
Basin  and  Assessment  of  Potential  Effects  on  Salinity  in  Basin  Streams 

The  UCRB  in  many  areas  is  underlain  by  a  thick  sequence  of  Mesozoic  marine  and  lacustrine  formations 
that  are  a  significant  source  of  salinity  to  water  resources  in  the  basin.  The  past  decade  has  seen  an 
increased  focus  on  oil  and  gas  drilling  activity  in  the  West.  The  CRBSCF  and  the  BLM  are  concerned 
that  this  development  could  increase  salinity  loads  in  the  UCRB.  Regional-scale  compilation,  synthesis, 
and  analysis  of  data  defining  oil  and  gas  development -related  land  disturbance  and  water  quality  in  the 
UCRB  is  needed  to  improve  understanding  of  the  potential  cumulative  effects  of  oil  and  gas  development 
on  dissolved-solids  load  to  the  Colorado  River  and  its  tributaries. 

In  the  summer  of  2007  the  USGS  began  a  study  in  collaboration  with  the  BLM  and  Reclamation  to 
consolidate  local  and  regional  data  sets  of  land  disturbance  associated  with  oil  and  gas  drilling  activity  in 
the  UCRB  into  a  single  oil  and  gas-related  land  disturbance  data  set.  The  principal  goal  of  the  project  was 
to  estimate  the  total  area  of  oil  and  gas-related  land  disturbance  in  the  UCRB  and  to  test  the  statistical 
significance  of  that  land  disturbance  on  contributing  salinity  to  surface  water  in  the  UCRB. 

The  extent  and  location  of  current  and  past  land  disturbance  from  oil  and  gas-drilling  activity  was 
estimated  and  potential  future  oil  and  gas-related  land  disturbance  was  projected  to  the  year  2025. 

Current  land  disturbance  estimates  were  based  on  oil  and  gas  well  locations  gathered  from  state  databases 
during  the  summer  of  2007.  Well  information  in  each  state  database  was  compiled  and  standardized  to  a 
single  geographic  information  systems  (GIS)  dataset.  Well  status  information  provided  in  the  state 
databases  was  used  to  determine  if  a  well  might  currently  be  associated  with  land-surface  disturbance 
from  drilling  activity.  These  wells  were  classified  as  active.  Active  wells  were  assigned  an  area  of 
disturbance  based  on  information  about  well  pad  and  resource  road  construction  practices  gathered  from 
BLM  Best  Management  Practices  (BMP),  Environmental  Impact  Statements  (EIS),  Environmental 
Assessments  (EA),  Resource  Management  Plans  (RMP),  and  from  systematic  examination  of  drilling- 
related  land  disturbance  in  recent  aerial  imagery.  Estimates  of  past  oil  and  gas  drilling  disturbance  were 
developed  by  rolling  back  2007  estimates  to  1991  based  on  date  information  from  the  state  well 
databases. 

The  accuracy  of  current  land-disturbance  estimates  was  assessed  by  comparing  the  estimated  area  of  land 
disturbance  with  the  total  area  disturbed  by  oil  and  gas  activity  observed  in  aerial  imagery  within  76  100- 
square  kilometer  sample  cells.  The  sample  cells  were  randomly  selected  and  were  spatially  distributed 
across  the  study  area.  Oil  and  gas-related  land-disturbance  estimates  were  compiled  and  input  to  the 
UCRB  SPARROW  model  to  test  the  statistical  significance  of  estimated  past  and  current  oil  and  gas 
drilling-related  land  disturbance  on  dissolved-solids  loads  in  surface  water  in  the  UCRB. 

Well  pad  areas  were  estimated  by  creating  a  2.26-acre  polygon  around  each  active  well.  The  location  of 
resource  roads  was  estimated  based  on  a  synthetic  road  extending  from  each  active  well  location  to  the 
intersection  with  an  existing  road  contained  in  an  ancillary  GIS  data  set.  The  total  area  of  land 
disturbance  from  resource  roads  was  then  estimated  by  assuming  a  uniform  35 -foot  width  for  the  length 
of  the  synthetic  road.  Approximately  1 17,500  acres  of  land  was  estimated  disturbed  from  oil  and  gas 
activity  from  about  36,400  active  wells  in  1991 .  78,800  acres  of  the  total  disturbed  area  was  from  well 
pads  and  38,700  acres  was  from  resource  roads.  About  179,400  acres  of  land  were  estimated  disturbed 
from  61,780  active  well  locations  in  2007.  120,400  acres  of  that  area  is  from  well  pads  and  an  additional 
59,000  acres  is  from  resource  roads.  Land  disturbance  from  oil  and  gas  drilling  activity  may  reach  up  to 
319,300  acres  from  active  well  pads  and  resource  roads  in  2025.  This  estimate  is  based  average  levels  of 
anticipated  drilling  activity  reported  in  BLM  reasonably  foreseeable  development  forecasts. 
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1991  land  disturbance  estimates  were  input  to  the  dissolved-solids  SPARROW  model  for  the  UCRB  to 
test  the  statistical  significance  of  oil  and  gas-related  land  disturbance  on  salinity  load  in  the  basin.  2007 
land  disturbance  estimates  were  input  to  an  exploratory  SPARROW  model  that  was  calibrated  to 
available  water  quality  for  2007.  The  source  coefficient  estimated  for  the  oil  and  gas  disturbance  in  both 
model  frameworks  was  zero  indicating  that  the  estimated  disturbance  is  not  statistically  significant  in 
explaining  dissolved  solids  in  UCRB  streams.  The  lack  of  significance  in  the  contaminant  transport 
modeling  framework  may  be  due  to  the  amount  of  available  monitoring  data,  the  spatial  distribution  of 
monitoring  sites  with  respect  to  land-surface  disturbance,  or  the  overall  quantity  of  land-surface 
disturbance  associated  with  oil  and  gas  development  basin  wide.  Finally,  dissolved-solids  loads  from 
natural  landscapes  may  be  similar  to  loads  derived  from  lands  disturbed  by  oil  and  gas  resource  extraction 
activity. 

Results  of  this  study  were  published  in  2010  in  a  USGS  Scientific  Investigations  Report.  The  report  is 
available  online  at  http://pubs.usgs.gov/sir/2010/5064/.  Associated  geospatial  data  of  oil  and  gas  wells 
used  in  the  land-disturbance  analysis  are  available  online  at 

http://water.usgs.gov/GIS/metadata/usgswrd/XML/sir2010_5064_UCRB_ogdb.xml. 

Investigation  of  Transport  of  Dissolved  Solids  Discharged  from  Pah  Tempe  (La  Verkin)  Springs, 
Southern  Utah  -  Phase  I,  Reconnaissance,  Phase  II  study 


Pah  Tempe  Springs  discharge  substantial  amounts  of 
dissolved  solids  (salt)  to  the  Virgin  River  -  about  101,000 
tons  per  year.  These  dissolved  solids  are  transported 
downstream  and  contribute  to  the  salinity  of  the  Colorado 
River.  Consequently,  they  affect  the  suitability  of  water  in 
the  Lower  Colorado  River  Basin  for  agricultural,  industrial, 
and  domestic  uses.  Studies  conducted  in  the  1970s  and  80s 
determined  that  desalinization  of  the  water  discharged  from 
Pah  Tempe  Springs  is  technically  feasible.  However,  the 
reduction  in  dissolved  solids  that  would  have  been  realized 
in  the  Colorado  River  from  this  type  of  project  was  less 
economical,  at  the  time,  than  other  proposed  projects  and 
involved  several  uncertainties.  Consequently,  the  project  was  not  implemented.  During  2007-08  the 
USGS  in  collaboration  with  the  SCP  conducted  an  assessment  to  determine  (1)  Whether  data  collected,  or 
studies  completed,  in  the  Virgin  River  Basin  since  1984  conflict  with  or  corroborate  the  underlying 
hydrologic  and  hydrogeologic  assumptions  and  conditions  associated  with  the  determination  of  no  action 
(desalinization)  for  the  La  Verkin  Springs  Unit  by  Reclamation  in  1981  and  1984,  and  (2)  whether 
hydrologic  modifications  within  the  Virgin  River  Basin  since  1984  have  affected  the  transport  of 
dissolved  solids  from  Pah  Tempe  Springs  downstream  to  below  Littlefield,  Arizona. 

The  over-arching  goal  of  the  SCP  is  the  cost-effective  reduction  of  salinity  in  the  Colorado  River.  The 
analysis  of  retrospective  studies  and  data  in  a  reconnaissance  phase  of  this  investigation  was  conducted 
during  2008  to  provide  managers  with  information  needed  to  determine  if  they  should  proceed  with  a 
more  rigorous  and  comprehensive  assessment  of  the  Pah  Tempe  Springs  salinity  load  and  the 
development  and  consideration  of  possible  remediation  scenarios. 

This  first  phase  of  study  included  a  review  of  existing  interpretive  studies  and  management  plans  and 
interpretation  of  more  recent  data.  A  conceptual  hydro-salinity  model  for  the  Virgin  River  downstream  of 
the  USGS  gage  at  Virgin,  Utah,  was  defined,  then  the  hydro-salinity  analysis  prepared  by  Reclamation  for 
the  La  Verkin  Springs  Unit,  its  underlying  data,  assumptions,  and  conclusions  were  compared  to  the 
updated  conceptual  hydro-salinity  model.  A  report  of  study  findings  is  in  review  was  completed  and 


Figure  3  Pah  Tempe  Spring, 
Washington  County,  Utah 
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delivered  to  Reclamation  in  February  of  2009.  A  summary  of  the  results  of  phase  1  was  given  to  the  SCP 
Work  Group  and  Advisory  Council.  Key  findings  of  the  reconnaissance  phase  of  the  investigation 
included: 

•  Flow  and  dissolved-solids  loads  in  the  Virgin  River  Basin  were  substantially  different  during  1992- 
2006  than  those  reported  for  the  period  prior  to  1971 . 

•  Measurements  of  Pah  Tempe  Springs  discharge  and  dissolved  solids  have  varied  considerably  during 
the  past  20  years. 

•  Additional  flow  in  the  Virgin  River  from  St.  George  Regional  Water-Reclamation  Facility  outflow 
and  less  seepage  loss  from  the  river  downstream  of  St.  George  than  was  previously  reported  has 
affected  dissolved-solids  transport  in  the  Virgin  River. 

•  Removal  of  salts  discharged  from  Pah  Tempe  Springs  would  result  in  a  larger  initial  reduction  in 
dissolved-solids  loads  in  the  river  at  Littlefield,  Arizona  than  previously  estimated. 

Based  on  the  results  of  the  first  phase  of  study,  Program  managers  determined  to  move  forward  with  a 
comprehensive  investigation.  The  scope  of  work  for  this  second  phase  was  defined  by  recommendations 
resulting  from  phase  1  and  include 

1)  Determine  the  sources  of  groundwater  discharged  from  Littlefield  Springs  and  the  approximate 
age  of  this  spring  discharge. 

2)  Determine  the  current  discharge  and  dissolved-solids  concentration  in  water  from  Pah  Tempe 
Springs  and  identify  seasonal  variations  in  these  parameters. 

3)  Acquire  additional  data  for  calibrating  Virgin  River  dissolved-solids  load  models,  particularly  in 
the  lower  Virgin  River  Basin  (that  portion  of  the  basin  downstream  of  the  Virgin  River  Gorge). 

4)  Determine  if  salt  reduction  in  the  Virgin  River  associated  with  the  removal  of  salts  discharged  by 
Pah  Tempe  Springs  will  affect  the  dissolution  of  salts  in  soil  and  rock  in  downstream  agricultural 
areas  or  in  the  aquifer  upgradient  of  Littlefield  Springs. 

5)  Determine  the  amount  and  variation  of  seepage  occurring  in  the  Virgin  River  reach  between 
Bloomington,  Utah,  and  the  USGS  streamflow  gage  above  the  Narrows  in  the  Virgin  River  Gorge 

The  following  data-collection  activities  have  taken  place  during  2009-10: 

•  Field  crews  collected  water  samples  from  several  of  the 
springs  in  the  Littlefield  Springs  complex,  from  the  Virgin 
River,  a  well  in  the  Virgin  River  Gorge,  and  a  spring  in 
Sullivans  Canyon.  These  samples  have  been  analyzed  for 
major  constituents,  several  isotopic  and  geochemical  tracers, 
and  constituents  used  for  ground-water  dating.  Analysis  of 
these  data  is  ongoing  to  determine  the  sources  of  groundwater 
discharged  from  Littlefield  Springs  and  the  approximate  age 
of  this  spring  discharge. 

•  Measurements  of  the  amount  of  water  discharging  from  Pah 
Tempe  Springs  have  been  conducted  four  times  using  both  a 
conventional  acoustic  flow  meter  and  the  tracer-dilution 
method.  Concurrent  water-samples  were  collected  and 
subsequently  analyzed  for  major  constituents  so  that  salt 
discharge  from  Pah  Tempe  Springs  can  be  determined. 


Figure  4  Littlefield  Spring, 
Mohave  County,  Arizona 
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•  Discharge  and  specific-conductance  measurements  were  made  periodically  at  USGS  monitoring  sites 
throughout  the  Virgin  River  Basin  and  water  samples  were  collected  from  these  sites  were  analyzed 
for  dissolved-solids  concentration.  These  data  are  being  used  to  improve  salt  discharge  estimates  in 
the  Virgin  River. 

•  Seepage  loss  from  the  Virgin  River  in  the  Virgin  River  Gorge  has  been  measured  three  times.  Each  of 
these  synoptic  measurements  has  targeted  a  distinct  period  or  reach  of  the  river. 

•  Water  samples  from  agricultural  drains  and  soil  samples  (which  include  efflorescent  salt)  have  from 
fields  in  the  Washington  Fields  agricultural  area  have  been  collected  and  analyzed  for  major 
constituents.  Data  from  these  analyses  are  being  used  to  calibrate  a  geochemical  model  useful  for 
predicting  changes  in  salt  balance  if  more  dilute  irrigation  water  is  applied  in  this  area. 

Data  collected  during  2009-10  have  been  stored  in  the  USGS  National  Water  Information  System. 

Monitoring  Salt  Loads  Discharged  from  the  Manila-Washam  Salinity  Control  Project  Area,  Utah 

During  2004-05,  the  USGS  investigated  the  occurrence  and  distribution  of  dissolved  solids  in  water  from 
the  agricultural  lands  near  Manila,  Utah,  determined  the  amount  of  dissolved  solids  being  discharged  to 
Flaming  Gorge  Reservoir  (FGR),  and  subsequently  reported  the  results  in  a  Scientific  Investigations 
Report  (Gerner  and  others,  2006;  available  at  http://pubs.usgs.gov/sir/2006/521 1/PDF/SIR2006_52 1 1. pdf 
). 


The  NRCS  began  implementing  a  salt-load  reduction  project  in  the  Manila-Washam  area  during  2007  that 
involves  converting  flood  irrigation  to  gravity-pressure  sprinkler  irrigation  systems.  As  part  of  the  project 
implementation,  and  in  support  of  future  projects,  the  USGS  is  monitoring  the  dissolved  solids  in  selected 
drains  and  seeps  to  observe  changes  that  occur  during  implementation  of  the  Manila-Washam  Salinity 

Control  Project  (MWSCP). 


The  largest  discharge  of  dissolved  solids  from  the  MWSCP  area  is  from 
Birch  Springs  Draw  (BSD).  Consequently,  a  streamgage  (USGS  site 
09230300)  was  installed  near  the  outflow  of  BSD  during  May  2007. 
Discharge,  specific  conductance,  and  the  water  temperature  of  BSD 
streamflow  have  been  continuously  monitored  since  the  gage  was 
installed  and  these  values  are  being  reported  on  the  web  at  URF 
http://waterdata.usgs.gov/ut/nwis/rt.  Frequent  site  visits  are  being  made 
to  this  gage  to  maintain  and  calibrate  the  instrumentation.  In  addition, 
frequent  water-quality  samples  have  been  collected  from  BSD  to  define 
the  relation  between  dissolved-solids  concentration  and  specific 
conductance.  Discharge  and  specific  conductance  or  dissolved-solids 
concentration  have  been  measured  periodically  at  other  major  drains  and 
seeps  discharging  directly  to  FGR  from  the  MWSCP  area.  These 
periodic  data  and  the  continuous  data  collected  at  site  09230300,  are 
Figure  5  U.S.  Geological  being  used  to  determine  the  net  annual  load  of  dissolved  solids 

Survey  water-quality  discharged  from  the  entire  MWSCP  area.  The  project  is  ongoing, 

monitoring  site  in  Birch 
Springs  Draw,  Utah 
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Key  preliminary  findings  of  the  study  from  the  2007-08,  2008-09,  and  2009-10  reporting  periods 
include: 

•  During  the  2007-08,  2008-09,  and  2009-10  reporting  periods  there  were  10,900,  13,700,  and  14,300 
tons  (provisional),  respectively,  of  dissolved  solids  discharged  to  Flaming  Gorge  Reservoir  from 
Birch  Spring  Draw.  The  dissolved-solid  loads 
discharged  during  these  periods  were  much  less 
than  the  22,900  tons  discharged  during  the 
2004-05  reporting  period. 

•  During  the  2007-08,  2008-09,  and  2009-10 

reporting  periods,  the  estimated  net  dissolved- 
solids  load  discharged  into  Flaming  Gorge 
Reservoir  from  the  Manila-Washam  Salinity 
Control  Project  area  was  19,500,  23,100,  and 
24,000  tons  (provisional),  respectively.  The 
dissolved-solids  load  discharged  during  this 
period  was  much  less  than  the  estimated  38,300 
tons  discharged  during  2004-05  into  Flaming 
Gorge  Reservoir  from  the  Manila-Washam  Figure  6  Antelope  Hollow,  Daggett  County, 
Salinity  Control  Project  area.  Utah 

Variability  of  Annual  Salt-Load  Discharge  to  Streams  in  Select  Subbasins  of  the  Upper  Colorado 
River  Basin 

This  study  uses  data  sets  and  modeling  tools  compiled  and  developed  in  previous  studies  to  assess  how 
salinity  loads  from  natural  and  agriculture-affected  areas  react  to  changes  in  climate  (precipitation)  and 
other  measurable  environmental  characteristics.  The  study  will  contribute  to  a  conceptual  model  that  may 
be  used  to  improve  projections  of  salinity  load  on  the  basis  of  possible  future  precipitation  and  water 
availability  conditions. 

The  specific  objectives  of  the  study  are: 

•  Examine  natural  drainage  basins  (not  affected  by  agricultural  land  and  water  use  practices)  and 
define  annual  and  multi-year  variations  in  salinity  load.  Investigate  variations  for  correlations 
with  changes  in  precipitation  and  other  environment  factors, 

•  Examine  drainage  basins  with  substantial  agricultural  influence  and  define  annual  and  multi-year 
variations  in  salinity  load.  Investigate  variations  for  correlations  with  changes  in  precipitation 
and  other  environment  factors, 

•  If  relationships  between  variance  in  environmental  parameters  and  observed  salinity  loading  can 
be  defined,  assess  the  ability  of  the  USGS  Upper  Colorado  River  Basin  (UCRB)  dissolved-solids 
SPARROW  model  or  a  refined  version  of  that  model,  to  examine  these  variations  basinwide 
including  estimations  of  salinity  loads  for  various  time  periods  and  climatic  conditions. 
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Basins  (or  subbasins)  chosen  for  inclusion  in  this  study  are  a 
subset  of  those  with  outlet  water-quality  monitoring  sites  included 
in  the  calibration  of  both  the  dissolved-solids  SPARROW  model 
presented  in  Anning  and  others  (2007)  and  the  dissolved-solids 
SPARROW  model  presented  in  Kenney  and  others  (2009).  These 
basins  fit  into  one  of  two  groups:  those  in  which  15  percent  or 
less  of  the  dissolved-solids  discharged  from  the  basin  were 
derived  from  irrigated  land  (natural  basins),  and  those  in  which  45 
percent  or  more  of  the  dissolved-solids  discharged  from  the  basin 
were  derived  from  irrigated  land  (agricultural  basins).  The 
amount  (percent)  of  salt-loading  from  irrigated  lands  in  each 
selected  basin  was  determined  from  the  dissolved-solids 
SPARROW  model. 

Annual  dissolved-solids  loads  associated  with  selected  basins 
were  compared  to  annual  precipitation  totals  and  annual  air 
temperatures  for  those  basins.  Estimates  of  monthly  precipitation 
and  air  temperature,  at  a  resolution  of  4-kilometers,  derived  by  the 
Parameter-elevation  Regressions  on  Independent  Slopes  Model 
(PRISM)  Group  (PRISM  Group,  Oregon  State  University, 
variously  dated)  were  obtained  for  the  UCRB.  Average  monthly 
values  for  the  49  basins  in  this  study  were  determined  from  the 
UCRB  data  set  using  the  Spatial  analyst  -  zonal  statistics  function 
in  ARCGIS.  These  monthly  values  were  then  aggregated  into 
annual  (water  year)  values. 

Dissolved-Solids  Loads  to  the  Colorado  River  in  the  Reach  between  the  Dewey  Bridge  and  Lake 
Powell 


basins  included  in  the  study 
(green  areas  are  agricultural 
basins  and  brown  areas  are 
natural  basins). 


The  Colorado  River  between  the  Dewey  Bridge  and  Lake  Powell  traverses  a  geographic  area  where 
underlying  bedrock  formations  include  saline  sedimentary  formations  and  evaporite  deposits  such  as  the 
Paradox  Formation.  Because  of  a  paucity  of  water-quality  data 
associated  with  this  reach,  the  dissolved  solids  contribution  to 
this  reach  of  the  Colorado  River  is  poorly  understood.  The 
objective  of  the  study  is  to  produce  a  snapshot  of  salinity 
loading  to  the  Colorado  River  in  the  study  reach  through 
collection  of  a  set  of  synoptic  measurements  of  streamflow  and 
water  chemistry.  These  results  will  be  used  to  evaluate  the 
occurrence  and  possible  impacts  of  natural  and 
anthropomorphic  salt  loading  and  provide  the  Colorado  River 
Basin  Salinity  Control  Program  with  information  needed  for 
evaluating  the  relation  among  salt  loading  to  this  reach  of  the 
Colorado  River  and  Program  objectives. 

Measurements  of  flow  on  the  Colorado  and  Green  Rivers  are 
being  made  using  a  boat  mounted  Acoustic  Doppler  Current 
Profiler  (ADCP),  and  integrated  water-quality  samples  are  being 
collected  by  boat  from  river  cross  sections  using  an  iso-kinetic 
sampler.  Dissolved-solids  loads  will  be  determined  from 

streamflow  measurements  and  dissolved-solids  concentration  Figure  8  Acoustic  Doppler 

(calculated  as  sum-of-constituents  from  major  ion  analysis).  A  Current  Profiler  discharge 
reconnaissance  assessment  of  chloride/bromide  ratios  and  stable  measurement  on  the  Colorado 

River  above  Kane  Creek. 
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isotopes  of  oxygen  and  hydrogen  is  being  done  to  help  conceptualize  the  groundwater/surface-water  flow 
system  in  this  reach  of  the  Colorado  River. 

Arizona  Department  of  Environmental  Quality  Cooperative  Program 

The  Arizona  Department  of  Environmental  Quality  (ADEQ)  collects  water  samples  for  analysis  of  major 
ions,  trace  elements,  and  nutrients  at  the  USGS  gages  located  at  Lees  Ferry  and  Imperial  Dam,  both 
former  NASQAN  stations.  Also,  water-quality  data  are  collected  on  the  Colorado  River  at  Parker  Dam. 
Additional  samples  are  collected  at  the  Northerly  International  Boundary  gage,  to  supplement  NASQAN 
samples.  Water  at  these  sites  is  also  analyzed  for  bacteria. 

Report  on  Sediment  Transport  in  the  Bill  Williams  River  during  High-Flow  Releases  from  Alamo 
Dam  and  Effects  on  Turbidity  and  other  Water-Quality  Indicators  in  Lake  Havasu,  2005-06 

In  2005  and  2006,  releases  from  Alamo  Dam  were  increased  to  approximately  6,000  and  2,000  cubic  feet 
per  second,  respectively.  The  releases  were  used  to  study  the  effects  of  high  flows  on  the  river  channel, 
habitat  development,  and  effects  on  lower  Lake  Havasu.  The  USGS  collected  suspended-sediment  data  to 
quantify  sediment  transport  at  the  mouth  of  the  Bill  Williams  River  and  track  turbidity  and  other  water- 
quality  parameters  in  Lake  Havasu.  A  similar  release  from  Alamo  Dam  was  made  during  the  spring  of 
2005  and  the  USGS  collected  sediment  data  in  the  Bill  Williams  River  and  measured  water-quality 
parameters  including  turbidity  in  Lake  Havasu  during  the  event.  The  measurements  quantify  the  delivery 
of  sediment  to  Lake  Havasu  and  the  distribution  of  turbidity  in  the  lake.  The  delivery  of  sediment  to  and 
distribution  of  turbidity  in  the  lake  is  especially  significant  because  of  the  proximity  of  the  inlets  to  the 
Central  Arizona  Project.  A  report  ( Sediment  Transport  in  the  Bill  Williams  River  and  Turbidity  in  Lake 
Havasu  During  and  Following  Two  High  Releases  from  Alamo  Dam,  Arizona,  in  2005  and  2006)  has 
received  Director’s  approval  and  is  in  the  final  stages  of  being  published  online. 

Report  on  Sediment  Transport  in  the  Bill  Williams  River  during  High-Flow  Releases  from  Alamo 
Dam  and  Effects  on  Turbidity  and  other  Water-Quality  Indicators  in  Lake  Havasu,  2010 

Measurements  of  discharge  and  sediment  concentration  in  the  Bill  Williams  River  and  of  turbidity  and 
other  water-quality  parameters  in  Lake  Havasu  similar  to  those  made  during  2005  and  2006  were  made  by 
the  USGS  in  2010.  An  Open  File  Report  ( Discharge  and  sediment  concentration  in  the  Bill  Williams 
River  and  Turbidity  in  Lake  Havasu  During  and  Following  High  Releases  from  Alamo  Dam,  Arizona  in 
March  and  April  2010)  that  contains  the  measurements  and  describes  the  methods  is  in  review  and  will  be 
published  early  in  FY 1 1 . 

Hydrologic  Investigation  to  Forecast  the  Future  Total  Dissolved  Solids  Concentration  of  Water 
Pumped  by  the  Lower  Colorado  Water  Supply  Project 

Groundwater  pumped  by  Lower  Colorado  Water  Supply  Project  (LCWSP)  wells  is  delivered  to  the  All- 
American  Canal  (AAC)  and  exchanged,  in  like  amounts,  for  withdrawals  from  the  Colorado  River  by 
water  users  in  California.  If  the  salinity  of  the  groundwater  pumped  by  the  LCWSP  wells  is  less  than  879 
±  30  milligrams  per  liter  on  an  average  annual  flow-weighted  basis,  it  is  deemed  acceptable  for  delivery 
to  the  AAC.  LCWSP  well  water  may  be  rejected  in  whole  or  in  part  if  the  salinity  does  not  meet  this 
criterion.  This  water  quality  criterion  has  been  temporarily  waived  until  at  least  January  1,  2027.  The 
complete,  3-phase,  study  will  investigate  the  groundwater  system  near  the  LCWSP  well  sites,  and  will 
estimate  the  long-term  (tens  of  years)  impact  on  the  salinity  of  the  water  pumped  by  LCWSP  wells  from 
all  sources.  The  study  will  also  examine  long-term  changes  in  those  sources,  including  the  immediate  and 
long-term  impacts  of  the  current  project  to  line  portions  of  the  AAC,  scheduled  to  be  completed  by  June 
of  2010.  Phase  1  of  this  study  began  in  2009  and  consists  of  establishing  a  monitoring  network  and 
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completing  an  initial  characterization  of  the  groundwater  system.  Phase  2  of  this  study  consists  of  a 
comprehensive  investigation  of  the  groundwater  system,  including  water  quality,  and  its  relation  to  the 
LCWSP.  Phase  3  consists  of  the  development  and  application  of  a  numerical  model  of  the  groundwater 
system. 

Identification  and  Analysis  of  Points  of  Diversion  along  the  Lower  Colorado  River  in  Support  of 
Decree  Accounting 

The  U.S.  Supreme  Court  decree,  1964,  Arizona  v.  California,  is  specific  about  the  responsibility  of  the 
Secretary  of  the  Interior  to  account  for  consumptive  use  of  water  from  the  mainstream;  consumptive  use 
is  defined  to  include  "water  drawn  from  the  mainstream  by  underground  pumping."  Water  pumped  from 
wells  on  the  flood  plain  is  presumed  to  be  Colorado  River  water  and  the  accounting  surface  can  be  used  to 
identify  wells  outside  the  flood  plain  in  and  near  the  lower  Colorado  River  valley  that  yield  water  that  will 
be  replaced  by  water  from  the  river.  The  objective  of  this  cooperative  project  between  the  USGS  and  the 
Reclamation  is  to  inventory  points  of  diversion  including  river  pumps  diverting  river  water  and  wells  on 
the  lower  Colorado  River  flood  plain  and  adjacent  areas  in  Arizona,  California,  Nevada,  and  Utah.  Work 
on  the  project  began  in  April  1994  to  locate  sites,  provide  current  information  for  each  well,  and  provide 
precise  position  information  in  order  to  apply  the  accounting-surface  method  and  include  the  appropriate 
wells  in  water  accounting  along  the  river.  Water  levels  are  required  where  possible  for  all  wells  in  areas 
adjacent  to  the  flood  plain.  Over  8,000  wells  have  been  inventoried  in  the  river  aquifer  along  the  lower 
Colorado  River.  Data  on  over  1 1,650  wells,  85  springs,  and  310  river  pumps  in  Arizona,  California,  and 
Nevada  have  been  entered  into  the  USGS  Arizona  Water  Science  Center  database  and  sites  in  California 
and  Nevada  are  being  entered  into  the  California  and  Nevada  Water  Science  Centers  databases.  Site  and 
water-level  data  are  available  on  the  Web  within  one  day  of  entry  to  the  NWIS  at 
http://waterdata.usgs.gov/nwis  and  data  are  uploaded  quarterly  to  an  interactive  mapping  link  at 
http://az.water.usgs.gov/projects/LCRS/. 
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Bureau  of  Land  Management 
Colorado  River  Basin  Salinity  Control  Program 
Accomplishments  for  Fiscal  Year  2010 

The  Bureau  of  Land  Management  (BLM)  is  committed  to  its  role  in  reducing  the  mobilization  of  salt  on 
public  lands.  The  BLM  undertakes  this  responsibility  through  the  multitude  of  individual  management 
decisions  that  are  made  within  each  BLM  jurisdiction.  Progress  in  preventing  salt  from  moving  off  BLM 
land  is  achieved  largely  through  efforts  to  minimize  any  soil  erosion  impacts  of  grazing,  recreation,  and 
energy  development,  protect  riparian  areas,  reduce  off-road  vehicle  impacts,  conduct  prescribed  burns, 
and  manage  vegetative  cover  to  reduce  erosion.  As  such,  in  the  past,  it  has  been  difficult  to  single  out 
salinity-control  efforts  for  many  of  the  projects  that  did  have  salt  savings.  In  a  step  to  strengthen  our 
reporting  effort,  a  restructuring  of  the  allocation  of  salinity  funding  was  done  and  new  tracking  and 
accounting  systems  were  put  in  place  in  FY  2006.  Thus,  FY  2010  is  the  5th  year  of  reporting  under  the  re¬ 
structured  system. 

Overall  summary 

For  FY  2010  $850,000  was  allocated  for  BLM’s  salinity -control  program.  Funding  goes  to  4  major  areas: 
Program  administration  (ADMIN);  Planning  (PLAN);  Science  (SCI);  and  On-the-ground  implementation 
projects  (OTG)  see  the  bar  chart  below  for  FY  2006  -  2010). 

Figure  9  BLM  Funding  Distribution  for  Salinity  Control  Projects 


BLM  funding  distribution  for  salinity 
control  projects 
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Tons  of  salt  retained  cannot  be  calculated  for  program  administration,  planning,  and  science  projects. 
However,  one  of  the  goals  for  the  re-structured  program  in  FY  2006  was  to  develop  an  accounting  system 
to  begin  calculating  more  reliable  ‘tons  of  salt  retained’  for  on-the-ground  implementation  projects.  At 
the  end  of  BLM’s  section  there  is  a  spreadsheet  entitled:  BLM  Salinity  Program  -  FY  2010  Annual 
Report  for  Implementation  Projects  (i.e.,  on-the-ground  tons  of  salt  retained). 

The  information  below  provides  the  narrative  portion  of  our  annual  report. 
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Program  Administration 

During  FY  2003,  BLM  created  a  new  full-time,  salinity  coordinator  position.  The  salinity  coordinator 
began  work  in  FY  2004.  FY  2006  was  the  first  full  year  of  the  newly  re-structured  program.  The  re¬ 
structured  plan  consists  of  3  main  parts:  (1)  Allocation  of  funds  to  the  Upper  Basin  States  (AZ,  CO,  NM, 
UT,  and  WY)  based  on  submittal  of  project  proposals;  (2)  a  tracking  system  for  projects  that  fit  into 
BLM’s  Rangeland  Improvement  Project  System  (on-the-ground  implementation  projects);  (3)  annual 
reporting  consisting  of  narratives  for  on-going  and  current  year,  and  a  worksheet  to  determine  ‘tons  of  salt 
retained’  for  on-the-ground  implementation  projects.  The  objective  for  FY  2007  -  2010  program 
administration  was  a  continuation  of  the  framework  put  into  place  during  FY  2006;  however,  there  has 
been  an  increased  emphasis  on  capturing  the  amount  of  salt  loading  for  implementation  projects  (OTG 
spreadsheet).  Projects  that  have  been  science  or  planning  can  become  implementation  projects  in  future 
years. 

Planning 

Planning  is  an  important  paid  of  natural  resource  management.  Resource  management  plans  become  the 
‘blueprints’  for  BLM’s  near  future.  As  such,  this  is  an  opportunity  to  plan  for  salinity  control,  especially 
for  some  of  our  most  important  activities  on  public  land  such  as  grazing,  recreation,  and  energy 
development.  Planning  projects  that  successfully  captured  salinity  funding  for  FY  2009  include: 

Colorado 

San  Luis  Valley  wetlands  salinity  study  -  $20,000 


Utah 

Factory  Butte  OFIV  impact  and  soil  study  (Planning/Science)  -  ongoing  -  $35,000 
Pariette  water-quality  monitoring  -  ongoing  -  $80,000 

Wyoming 

Progressive  soil  surveys  managed  from  the  State  Office  -  ongoing  -  $100,000 
Erosion  sediment  transport  modeling  -  ongoing  -  $30,000 


Science 

Salt  loading  from  public  lands  is  often  episodic  and  can  be  dependent  on  factors  such  as:  precipitation 
amount  and  intensity;  topography;  content  and  texture  of  soils;  and  the  types,  amount,  and  architecture  of 
vegetative  ground  cover.  The  transit  mode  of  salt  loading  can  be  surface-water  runoff,  or  it  can  be 
ground-water  recharge  to  streams  and  rivers.  In  a  watershed,  understanding,  through  study,  which  factors 
are  most  important  and  what  is  the  main  transit  mode  of  salt  loading  aids  in  determining  the  proper  on- 
the-ground  implementation  project  for  good  salinity  control.  The  following  science  projects  that 
investigated  salt  loading  factors  were  funded  during  FY  2010: 

Colorado 

Piceance  salinity-loading  dynamics  including  conductivity  monitoring  at  Piceance  Cr.  With 
USGS  Water  Sciences  -$60,000 

Vegetation  and  soil  stability  project  with  USGS  Biological  Resources  Discipline  (BRD)  in 
Badger  Wash  (central-western  Colorado)  to  investigate  grazing  impacts  on  vegetation  and 
sediments  -  ongoing  -  $50,000 

Coal  mine  impact  study  with  USGS  on  mine  outside  of  Grand  Junction  in  Big  Salt  Wash 
watershed  -  $30,000 
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Utah 

Factory  Butte  OHV  impact  and  soil  study.  LiDAR  survey  (Planning/Science)  -  ongoing  $10,000 
Salinity  -  Mancos  shale  wind  erosion  (with  USGS  BRD)  -  $20,000 

Wyoming 

Salinity  baseline  Muddy  Creek  -  $65,000 

Upper  Colorado  River  Basin  Regional  project 

Forecasting  phenological  plant  stage  in  the  Upper  Colorado  River  Basin  -  ongoing  -  $40,000 

On-the-ground  Implementation 

When  mechanisms  of  how  salt  loading  occurs  are  understood  and  once  planning  is  done,  on-the-ground 
implementation  projects  follow.  The  success  of  an  on-the-ground  project  is  very  much  tied  to 
understanding  system  mechanics  and  proper  planning.  The  success  is  also  tied  to  sufficient  funding  and 
trained  natural  resource  personnel  to  go  out  in  the  field  and  construct  or  carry  out  the  plan. 

On-the-ground  projects  funded  by  salinity  program  allocations  during  FY  2010  include: 

Arizona 

Rock  Crossing  dike  system  in  Ft.  Pierce  Wash  that  is  tributary  to  the  Virgin  River  southeast  of  St. 
George,  Utah  -  on-going  -  $50,000 

Colorado 

Gunnison  Gorge  National  Conservation  Area  (NCA)  Salinity  Management  -  $30,000 

New  Mexico 

Crow  Mesa  sage  treatment  -  $35,000 

La  Manga  Canyon  watershed  restoration  -  ongoing  -  $35,000 
San  Juan  River  salt/sediment  retention  structures  -  ongoing  -  $30,000 

Utah 

Reducing  OHV  impacts  on  saline  soils  near  Moab,  Utah  -  $20,000 

Grazing  exclosures  in  the  Moab  Field  Office  -  $20,000 

Nine  Mile  Canyon  Fencing/Range  Improvement  Project  -  $10,000 

Reports  from  the  Upper  Basin  States 

BLM  state  soil,  water,  and  air  program  leads  submitted  the  following  reports  that  give  more  detail  on  their 
state  salinity-control  programs  on  public  land.  There  are  2  sections  to  each  state  report:  a  General 
summary,  which  includes  both  salinity-funded,  and  other-funded,  salinity-related  work;  and,  a  Specific 
project  summaries  section,  which  is  only  FY  2010  salinity-funded  project  descriptions  and  update  reports. 
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Arizona 


General  Summary 


Table  3  Arizona  Strip  Accomplishments  and  Tons  of  Salt  Retained  in  FY  2010 
Cumulative  Accomplishments _ Estimated  Tons  of  Salt  Retained  Yearly _ 


Rock  Crossing  #3  Dike  -  This  large  dike  was  repaired  in  2010 
using  a  gravel  core  to  prevent  piping.  Saline  sediment  and  water 
has  started  to  collect  behind  the  dike.  Other  Rock  Crossing  dike 
repairs  on  one  large  and  one  small  breached  dike  in  upper 
Hurricane  Valley  were  done  in  the  Fall  of  2009.  Saline  sediments 
and  waters  are  trapped  behind  the  dikes  after  every  storm  event. 

420 

Clayhole  Well  Dikes  -  Repairs  on  4  dikes  were  done  in  the  Fall  of 
2008.  Saline  sediments  and  waters  are  still  being  trapped  behind 

the  dikes. 

85 

Repairs  on  the  Big  Warren  dikes  were  done  in  2007.  They  are  still 
successfully  trapping  saline  sediments  and  detaining  salty  waters. 

310 

Flattop  Dam  -  Saline  sediments  continue  to  collect  behind  the 
repaired  (in  2001)  dam  and  upstream  on  a  yearly  basis. 

1,200 

10  dikes  in  the  saline  Upper  Clayhole  Valley  were  assessed  for  their 

condition. 

**NA 

Over  150  miles  of  road  maintenance  were  done.  This  includes 
requiring  the  addition  of  gravel  onto  the  haul  roads  of  uranium 
mines  to  prevent  dust  and  erosion. 

18 

Range  Standards  and  Guides  assessment  reports  were  done  on 
50,000  acres  of  allotments  containing  saline  soils.  AMPs  are  being 
revised  to  address  problems  on  the  saline  soils. 

25 

Cattle  were  temporarily  removed  from  some  recently  burned 

allotments. 

7 

Mt.  Trumbull  RCA,  Ponderosa  Pine,  pinyon/juniper  thinning  and 
restoration  on  200  acres.  Forests  are  mechanically  thinned  to 
reduce  extreme  fire  behavior  potential,  which  can  result  in  severe 
runoff  and  erosion.  Sparse  under-stories  are  improved  by  seeding 
grasses  to  reduce  existing  erosion. 

10 

Mitigation  of  erosion  due  to  uranium  mining  and  exploration  is  on¬ 
going  in  the  development  of  an  EIS  which  involves  about  700,000 
acres  of  which  about  150,000  acres  are  saline  soils. 

**NA 

ESTIMATED  TOTAL  TONS  OF  SALTS  RETAINED  IN  2010 

2,075 

**Not  all  work  related  to  salinity  results  in  direct  salt  retention.  Data  and  information  gathering,  and  planning,  sets 
the  stage  for  future  salt  retention  projects,  and  erosion  mitigation  or  prevention. 

Specific  project  summaries 

Salinity  funding  helped  support  one  Arizona  BLM  implementation  project  in  FY  2010: 

The  Rock  Crossing  dike  system,  a  component  of  the  Fort  Pierce  flood  and  salinity  control  system, 
consists  of  5  large  and  5  small  spreader  dikes.  There  are  10  detention  dams,  142  dikes,  and  over  60  check 
dams  in  the  saline  Fort  Pierce  sub-basin,  which  is  over  one  million  acres.  Most  of  the  structures  were 
built  in  the  1960s.  The  condition  of  the  structures  needs  to  be  assessed  every  few  years.  Ten  of  the  dikes 
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in  the  upper  Clayhole  Valley  were  assessed  in  2010.  Ft.  Pierce  wash  is  a  tributary  to  the  Virgin  River 
which  flows  into  the  Colorado  River  at  Lake  Mead.  Below  is  a  photo  of  the  #3  dike  breach  in  Ft.  Pierce 
Wash. 


Colorado 


General  summary 

The  Bureau  of  Land  Management  (BLM)  in  Colorado  (CO)  is  committed  to  its  role  in  reducing  the 
mobilization  of  salt  on  public  lands.  The  BLM  maintains  and  reduces  salt  delivery  to  the  Colorado  River 
through  planning,  NEPA  analysis,  and  associated  management  decisions  at  four  CO  Field  Offices.  It  has 
been  determined  (in  the  past)  that  saline  soils  predominate  in  the  Uncompahgre,  White  River,  San  Juan, 
and  Grand  Junction  Field  Offices.  Salinity  control  projects  are  funded  directly  through  Washington,  DC 
BLM  soil,  water,  and  air  program. 

Recreation,  Off  Highway  Vehicle  (OHV)  use,  grazing,  and  energy  development  activities  can  increase 
salt  delivery  by  reducing  vegetative  cover.  Best  management  practices  (BMPs)  need  to  be  implemented 
properly.  Planning  is  the  first  step  in  the  BMP  process.  Progress  in  preventing  salt  from  moving  off  of 
BLM  land  is  achieved  through  efforts  to  minimize  the  impacts  of  grazing,  protect  and  enhance  riparian 
areas,  designate  OHV  corridors,  conduct  prescribed  burns,  and  basically  manage  and  enhance  vegetative 
cover  to  reduce  erosion. 
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Specific  project  summaries 

Figure  10  State  funding  by  category  -  Colorado 


CO  BLM  Salinity  Funding  Percentages 


PLAN 

10% 


White  River  Field  Office  (Meeker,  CO): 

USGS  Monitoring  ($15,000):  This  project  allowed  the  continued  support  of  conductivity  meters  on  two 
USGS  Streamflow  sites  on  Piceance  Creek  which  is  tributary  to  the  White  River.  These  new  meters 
provide  conductivity  values  every  15  minutes  and  are  available  on  USGS’s  web  site 
(http://waterdata.usgs.gov/nwis).  The  stations  are  09306200  Piceance  Creek  below  Ryan  Gulch,  Near  Rio 
Blanco,  Colorado  and  09306222  Piceance  Creek  at  White  River,  Colorado.  These  sites  are  important  to 
understand  potential  impacts  from  oil  and  gas  development  in  the  area  and  also  understanding  the  salinity 
loading  of  Piceance  Creek.  There  are  groundwater  inputs  into  Piceance  creek  below  the  Ryan  Gulch  site 
and  before  the  White  River  site  in  an  area  called  Alkali  Flats.  In  addition  to  this  natural  input  of  salt  into 
the  system  there  is  water  use  upstream  from  irrigation  and  energy  development.  This  project  continues  to 
support  three  stations  on  the  White  River  that  measure  conductivity  among  other  parameters. 

BLM  Monitoring  ($45,000):  In  addition  to  the  support  of  USGS  streamflow  measurement  and  water- 
quality  monitoring,  this  project  allowed  for  the  establishment  of  a  conductivity  meter  on  a  streamflow  site 
on  Piceance  Creek  monitored  by  the  BLM.  This  site  is  directly  above  the  Alkali  Flats  area  and  BLM 
lands  and  allows  the  water  inputs  to  Piceance  from  ground  water  to  be  measured.  A  weather  station  and 
an  additional  precipitation  site  have  been  established  in  the  Piceance  Creek  watershed  in  addition  to  the 
precipitation  site  established  in  FY2010  and  will  be  monitored  in  future  years.  A  water  quality  study  on 
Yellow  Creek  was  conducted  looking  at  field  parameters  and  flow  for  water  quality  and  in  preparation  for 
a  streamflow  site  on  Yellow  Creek  at  the  confluence  with  Barcus  Creek.  There  is  the  potential  for  surface 
discharge  of  treated  produced  water  upstream  of  highly  salt  laden  soils  in  Yellow  Creek.  An  extensive 
inventory  of  springs  in  the  Piceance  Creek  basin  was  continued  and  most  of  the  basin  is  now  completed. 
This  information  can  be  critical  to  identifying  potential  impacts  from  oil  and  gas  development  as  well  as 
determining  what  formations  are  likely  contributing  salt  loading  to  the  Piceance  Creek  basin  which 
includes  Piceance  Creek  and  Yellow  Creek.  Bob  Lange  is  the  hydrologist  in  the  White  River  Field 


Office. 
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Uncompahgre  Field  Office  (Montrose,  CO): 


At  the  Escalante  Landscape  Area,  salinity-  and  sediment-control  projects  included  rehabilitating  and 
maintaining  ponds  to  prevent  failure  and  down  cutting.  Additional  salinity  and  selenium  management 
included  weed  treatment  at  45  check  dams  in  the  Peach  Valley  area.  The  hydrologist  position  at  this 
office  has  been  vacant  for  several  months.  Due  to  ARRA  priorities,  the  Uncompahgre  FO  could  not 
complete  some  of  their  targets  on  this  work.  Amanda  Clements,  Charles  Littoral,  Melissa  Siders  are 
conducting  this  project. 


Escalante  Landscape  Area 


Grand  Junction  Field  Office  (Grand  Junction,  CO): 

Work  units  were  accomplished  through  re-establishment  of  a  ground-water  and  surface-water  monitoring 
network  within  the  potential  impact  zone  associated  with  the  proposed  Red  Cliff  Coal  Mine.  Field  staff 
collected  data  from  17  existing  ground-water  monitoring  wells,  constructed  2  shallow-monitoring  wells, 
collected  discharge  and  water  quality  data  at  8  established  surface-water  sites,  and  re-inventoried  52 
springs/seeps  throughout  the  10,000  acre  study  area.  Data  are  currently  being  evaluated  to  better 
characterize  water  quality  and  the  interaction  between  surface-  and  ground-water  resources  in  the  study 
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area  which  is  predominantly  situated  on  highly  erodible  and  saline  Mancos  shale  soils.  Nathan  Dieterich 
is  the  hydrologist  in  the  Grand  Junction  Field  Office. 


Spring  Inventory:  Red  Cliff  study  area  Well  Inventory:  Red  Cliff  study  area 


Data  collection  and  monitoring:  Red  Cliff  study  area 


Another  ongoing  project  in  the  Grand  Junction  FO  is  the  Badger  Wash  Vegetation  and  Soil  Stability 
study  in  coordination  with  USGS  BRD.  Data  were  collected  from  the  early  1950s  through  early  1970s 
from  4  paired  watersheds,  of  which  half  of  each  of  those  watersheds  was  fenced  and  no  grazing  was 
allowed.  Sediment  ponds  were  constructed  at  the  bottom  of  each  watershed.  In  2004,  Badger  Wash  was 
started  up  again  after  laying  dormant  since  the  early  1970s.  The  Colorado  River  Basin  Salinity  Control 
Forum  has  recommended  and  directed  Basin  funding  over  the  past  years  since  2004  to  match  BLM 
funding  for  this  investigation  and  a  continued  monitoring  effort.  In  FY  2010,  water  and  sediment  samples 
were  collected  and  analyzed.  Two  of  4  different  soil  types  on  gentle  slopes  both  disturbed  and 
undisturbed  were  measured  for  erosion  susceptibility.  Wind-generated  sediment  samples  were  collected 
at  various  heights  above  the  ground.  These  samples  were  weighed  and  analyzed  for  salts  and  nutrients. 
Climate  data  were  also  collected.  The  biggest  concern  with  this  study  is  that  there  has  not  been  a  large 
storm  through  the  area  in  a  couple  of  years;  hence  data  collection  efforts  do  not  show  substantial  changes. 
We  know  erosion  on  public  lands  can  be  massive,  but  it  is  also  episodic  and  it  can  be  a  number  of  years 
until  a  significant  erosion  event  is  triggered  by  a  large  enough  storm. 

San  Juan  Public  Lands  Center  (Durango,  CO): 

This  project  allowed  the  expansion  of  a  salinity  study  on  the  Blanca  Wetlands  in  southern  Colorado. 

These  wetlands  are  located  in  the  San  Luis  Valley,  a  high  mountain  desert  where  highly  saline  soils  and 
water  exist.  The  conditions  and  water  are  comparable  to  salinity  levels  found  in  the  Great  Salt  Lake,  and 
like  the  Great  Salt  Lake,  the  wetlands  are  important  for  waterbirds.  The  wetlands  were  identified  by  the 
Intermountain  West  Joint  Venture  as  one  of  the  top  ten  sites  in  the  nation  for  3  waterbird  species.  Control 
of  the  salinity  onsite  is  one  of  the  most  difficult  and  advantageous  endeavors  for  maintaining  the  site’s 
proper  functioning.  This  year’s  project  added  placement  of  another  5  piezometers  to  the  existing  10  to 
help  monitor  ground-water  tables  and  movement  of  salts  on  and  off  the  site.  In  addition  to  ground-water 
monitoring  and  movement,  another  150  acres  of  soils  were  mapped  and  sampled  for  types  and  amounts  of 
salts  in  the  soil  profile,  and  150  sampling  sites  were  monitored  for  water  quality.  All  of  these  data  are 
being  compiled  in  a  partnership  with  the  NRCS  and  research  publications  are  expected  in  the  next  year 
that  not  only  describe  new  soil  types  never  classified,  but  also  make  recommendations  on  techniques  for 
removing  salts  and  controlling  salinity  in  a  heavily  managed  area.  Jill  Lucero  is  the  Wildlife  Biologist 
conducting  this  study. 
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Left  Photo  showing  water-quality  data  being  collected.  Right  photo  shows  salt  deposits  from  ground 
level. 


Aerial  view  of  saline  playa  basins. 
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New  Mexico 


General  summary 


Road  Improvements:  Approximately  600  miles  of  road  have  been  regularly  maintained  and 
approximately  10  miles  of  road  were  reconstructed  to  meet  road  standards.  BLM’s  Civil  Engineering 
technician  developed  the  San  Juan  Public  Roads  Committee.  This  committee  includes  oil  and  gas 
producers,  members  of  the  local  ranching  community,  and  the  Forest  Service.  The  committee  has 
developed  road  units  and  has  organized  and  cost  shared  maintenance  activities.  This  committee  has 
greatly  improved  the  conditions  of  the  local  dirt  roads  and  has  helped  reduce  the  amount  of  sediment 
reaching  the  river  systems  from  the  road  network. 

Vegetation  Treatments:  Piny  on-juniper  and  sagebrush  were  selectively  thinned  by  chainsaw  to  promote 
the  grass  production  on  approximately  150  acres  in  Escrito  drainage.  These  projects  help  curtail  soil 
erosion  and  promote  improved  watershed  function.  Approximately  58,000  acres  of  Federal  land  was 
inventoried  for  exotic  weed  infestation,  and  about  400  acres  of  land  infested  with  weeds  was  sprayed  to 
promote  native  vegetation  recovery.  Farmington  applied  Tebuthiuron  to  approximately  15,000  acres  of 
sagebrush/grassland  that  had  become  unhealthy  due  to  excessive  densities  of  sagebrush.  Sagebrush  in 
high  densities  tends  to  dominate  the  available  soil  moisture  causing  a  loss  of  grass  species  and  an  increase 
in  bare  ground  resulting  in  increased  soil  erosion.  Tebuthiuron  is  applied  at  an  appropriate  rate  to  thin  the 
sagebrush  but  not  to  eliminate  it.  Reducing  sagebrush  densities  generally  results  in  increased  water 
availability  for  grass  and  forb  species  which  typically  increase  ground  cover  and  reduce  soil  erosion. 

Silt  Traps:  Approximately  275  Applications  for  Permit  to  Drill  (APDs)  have  been  processed  this  year. 
Oil  and  gas  operators  have  been  granted  an  exemption  from  storm-water  runoff  by  the  EPA.  A  common 
BMP  associated  with  the  building  of  these  well  pads  is  the  construction  of  silt  traps  to  contain  sediment 
runoff  associated  within  the  disturbance  from  the  well  pad  and  road  construction.  Each  location  generally 
had  a  minimum  of  one  silt  trap  associated  with  it;  in  addition,  about  125  silt  traps  were  installed  in 
conjunction  with  road  culvert  installations.  Approximately  400  silt  traps  were  built  to  help  curtail 
sediment  and  salt  loading  and  improve  water  quality  in  the  San  Juan  Basin. 

Riparian:  Approximately  2,000  acres  of  Largo  Canyon  Drainage  riparian  areas  were  retreated  to  kill 
resprouts  of  non-native  Russian  olive  trees  that  were  initially  removed  in  2009.  Approximately  2,500 
acres  were  initially  treated  in  the  Cereza  Canyon  watershed  by  removing  all  Russian  olive  trees.  Crews 
cut  the  Russian  olive  trees  with  chain  saws  and  the  freshly  cut  stumps  were  treated  with  an  application  of 
herbicide,  and  the  slash  was  chipped.  Approximately  60  acres  of  heavily  infested  Russian  olive  and 
saltcedar  was  removed  from  two  designated  river  tracts  along  the  La  Plata  River.  After  removal  of 
Russian  olive  and  saltcedar,  native  riparian  vegetation  is  expected  to  reestablish  on  these  sites.  Exotic 
vegetation  was  removed  from  a  5  acre  wetland  on  the  San  Juan  River  to  promote  native  vegetation. 

About  60  fences  were  constructed  around  individual  cottonwood  trees  along  San  Juan  and  Animas  rivers 
to  protect  the  trees  from  beaver  damage. 

Specific  project  summaries 

All  projects  are  on-the-ground  work  (i.e.,  no  pie  chart  needed). 

La  Manga  Canyon  Watershed  Restoration:  Archeological  surveys  were  conducted  on  about  100  acres 
of  the  La  Manga  Canyon  watershed  in  preparation  for  a  prescribed  burn  and  reseed.  About  45  miles  of 
natural  gas  and  produced  water  pipeline  Right  of  Ways  (ROW)  were  field  inventoried  to  determine  if  the 
ROWs  were  successfully  rehabilitated.  About  30  miles  of  ROWs  did  not  support  adequate  grass 
communities  to  protect  against  soil  erosion.  FFO  purchased  about  $27,000  of  seed,  and  the  pipeline 
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operators  contracted  the  seed  to  be  drilled  into  designated  ROWs.  This  collaborative  effort  should  result 
in  improved  grass  densities  and  reduce  the  amount  of  sediment  flowing  into  the  La  Manga  Canyon 
drainage.  Initial  mow  and  seed  test  plots  were  monitored,  and  sediment  and  pasture  fences  were 
maintained. 

San  Juan  River  Stabilization:  Exotic  Russian  olive  frees  and  saltcedar  were  removed  from  the  Simon 
River  Tract.  The  Simon  tract  is  located  downstream  of  Navajo  Reservoir  and  is  within  the  portion  of  the 
San  Juan  River  know  as  Quality  Waters.  Fishing  enthusiasts  from  around  the  world  utilize  this  area. 
Within  the  Simon  tract,  about  60  acres  were  treated  to  remove  Russian  olive  and  saltcedar.  The  treatment 
will  result  in  improved  native  vegetation  stabilizing  the  banks  and  improved  access  for  fishing.  Exotic 
weeds  such  as  Russian  knapweed  and  various  thistles  were  also  sprayed.  Farmington  BLM  coordinated 
with  the  Farmington  Public  Schools  Youth  Conservation  Corps  (YCC)  program  to  build  Sediment  fences 
in  Cereza  Wash  -  a  tributary  to  Largo  Canyon  which  flows  into  the  San  Juan  River.  The  project  consisted 
of  construction  of  16  fences  along  about  3/8  mile  of  the  bank.  The  fences  were  designed  to  stabilize  the 
bank,  catch  sediment,  and  promote  the  establishment  of  riparian  vegetation  on  the  newly  deposited 
sediment.  The  new  sediment  fences  will  reduce  the  amount  of  sediment  that  reaches  the  San  Juan  River. 
The  Farmington  Public  Schools  provided  8  workers  from  the  YCC  program  to  help  construct  the  project. 

Crow  Mesa  Sage  Treatment:  Approximately  300  acres  of  sage/grassland  located  on  Ensenada  Mesa 
were  treated  with  a  Dixie  Harrow  to  thin  about  30  to  70  percent  of  the  sage.  A  mix  of  cool  season  grasses 
and  forbs  was  spread  (simultaneous  to  the  harrowing)  by  a  broadcast  seeder  attached  to  the  front  of  the 
rubber-tired  tractor  pulling  the  harrow.  Approximately  250  acres  of  Crow  Mesa  were  treated  by  planting 
native  shrub  species  to  promote  native  plant  upland  habitat.  About  3  miles  of  road  were  closed  on  Crow 
Mesa  and  Ensenada  Mesa  and  were  recontoured  and  reseeded.  The  treatment  will  result  in  reinvigoration 
of  the  remaining  sagebrush,  the  establishment  of  additional  grasses  and  forbs,  and  a  long  term  reduction 
of  erosion  within  the  watershed. 


Utah 


General  summary 

In  2010  Utah  continued  to  implement  a  strong  Healthy  Lands  and  Watershed  Restoration  program, 
focused  on  improving  habitat,  vegetation,  and  improving  water  quality  by  reducing  erosion  from  BLM 
lands.  These  efforts  included  many  watershed  improvement  projects  that  will  contribute  to  improved  land 
health  and  long  term  reduction  of  erosion,  and  sediment,  which  also  benefits  the  salinity  program.  Five 
projects  specifically  funded  by  the  salinity  program  were  also  implemented  including  OHV 
management/trail  closures,  wetland  restoration  and  management,  research  and  monitoring  on  OHV 
impacts  in  Mancos  Shale  Terrain,  and  protective  exclosures  for  riparian  areas. 

Funding  and  project  implementation  for  watershed  restoration  and  salinity  reduction  has  been  integrated 
across  several  disciplines  and  programs.  The  bulk  of  the  restoration  work  has  been  conducted  utilizing 
funds  provided  through  the  Healthy  Lands  Initiative,  Wildlife,  and  Challenge  Cost  Share  Programs.  The 
primary  focus  of  this  work  is  “on-the-ground”  restoration  work,  however,  some  projects  funded  directly 
through  the  salinity  and  soil  and  water  appropriations  also  included  monitoring  and  research  to  further 
guide  the  design  and  implementation  of  salinity  reduction  efforts,  particularly  related  to  Mancos  Shale 
terrain. 

The  following  narrative  provides  examples  of  the  types  of  projects  that  have  been  implemented  that  have 
benefits  to  the  salinity  program  and  are  expected  to  reduce  runoff  and  erosion  from  BLM  lands. 

Accomplishments  are  divided  into  two  sections: 
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I.  Statewide  activities  or  programs  benefitting  the  salinity  program  primarily  funded  through 
appropriations  outside  of  the  salinity  program,  including  soil,  water,  air  base  funding  appropriations; 


II.  Site  specific  projects  (see  under  the  Specific  project  summaries  section)  funded  primarily  through 
salinity  funding. 


I.  Statewide  activities  or  programs  benefitting  the  salinity  program: 

1.  Utah  Watershed  Restoration  Initiative  -  Utah  BLM  is  in  its  seventh  year  of  cooperative  effort  in 
implementing  the  Utah  Watershed  Restoration  Initiative  through  its  participation  in  the  Utah  Partners  for 
Conservation  and  Development.  This  is  a  multi-agency  Federal,  State,  and  private  partnership  treating 
lands  of  various  ownerships  with  an  emphasis  on  watershed  improvements  and  long-term  habitat 
restoration.  Funds  are  contributed  by  partners,  including  non-governmental  organizations  and  wildlife 
groups.  Projects  are  submitted  and  prioritized  by  regional  teams  prior  to  submittal  for  final  approval  and 
funding  by  the  statewide  oversight  team.  BLM  funds  primarily  come  through  the  Wildlife,  Fuels,  and 
Healthy  Lands  Initiative  programs.  Although  the  projects  are  being  conducted  statewide,  approximately 
25  of  these  were  located  in  the  Colorado  Plateau  Ecoregion  and  have  significant  potential  long-term 
benefits;  reducing  runoff,  erosion,  sedimentation  and  salinity  to  the  Colorado  River  Basin.  Over  21,000 
acres  of  BLM  lands  within  the  Colorado  Plateau  were  treated  in  2010  under  this  program,  although  total 
treatment  area  including  other  Federal,  State,  and  private  lands  as  part  of  the  cooperative  effort  is  well 
more  than  double  that  figure.  Treatments  include  riparian  restoration,  tamarisk  and  Russian  olive 
removal,  sagebrush  restoration  (Dixie-harrow  and  seeding),  removal  of  juniper  through  bullhog  and  hand 
thinning  methods,  wildlife  and  rangeland  seeding,  cheatgrass  treatment  and  reseeding  degraded 
rangelands,  and  other  similar  projects.  The  Utah  Division  of  Wildlife  Resources  website  has  interactive 
maps  and  project  descriptions  (the  web-based  database  is  currently  undergoing  some  upgrades  and 
changes):  http://wildlife.utah.gov/watersheds/ 


Here  is  a  selected  list  of  some  of  the  projects  implemented  this  year.  More  information  can  be  found 
searching  the  database  utilizing  the  project  number  and  various  report  features. 


Project 

Number 

Project  Title 

Acres  Treated 

1341 

Pine  Springs  Bullhog 

555 

1340 

Red  Creek  Flat  Bullhog 

225 

1458 

Anthro  Big  Wash  Lop  and  Scatter 

1,648 

677 

Indian  Springs  Bullhog  Phase  2 

247 

1519 

Rat  Hole  Ridge  Aspen  Exclosures 

NA 

1080 

Park  Ridge  Bullhog 

500 

1088BB 

CO  River  -  San  Juan  River  Tamarisk  Removal  and  Reveg. 

450 

1404 

Little  Baullie  Mesa  Fuels  Reduction  and  Vegetative  Rest. 

1,650 

1403 

Ray  Mesa  II  Fuels  Reduction  and  Vegetative  Restoration 

612 

1408 

Black  Ridge  Fuels  Reduction  and  Vegetative  Restoration 

1,500 

1409 

Peters  Canyon  II 

53 

1397 

East  Coal  Creek  Fuels  Treatment  Reseeding 

725 

1335 

Dugout  Flat  Lop  and  Scatter  Phase  II 

1,560 

1336 

Tarantula  Mesa  Lop  and  Scatter  Phase  II 

2,107 

1400 

Castle  Valley  Habitat  Improvement  and  Fuel  Reduction 

475 

1381 

Moab  Big  Game  Guzzler  Maintenance  and  Restoration 

NA 

1425 

Escalante  River  Watershed  Restoration  Phase  3 

1,127  (74  pvt) 

1170 

Buckskin  Mountain  Phase  III 

500 

1421 

Muddy  Creek 

1,000 

1420 

Circleville  Cove 

1,000 

1423 

Red  Plollow  Water  Development 

NA 

1487 

North  Narrows  Year  2 

1,600 

1424 

Five  Mile  Sagebrush  Yr  4 

2,650 

1441 

Antimony  Seeding 

1,000 

1460 

Buckskin  Water  Development 

NA 
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Two  examples  were  chosen  for  highlighting  in  this  report:  The  Colorado  River  Restoration  Project  and 
the  Five  Mile  Sagebrush  Treatments. 

a)  Colorado  and  San  Juan  River  Restoration: 

The  Moab  Field  Office  continued  its  successful  Colorado  Riparian  Restoration  work  from  the  last  several 
years,  removing  tamarisk  and  Russian  Olive  along  the  Colorado  River,  providing  fuel  breaks  near 
recreation  areas,  replanting  willows  and  cottonwoods  and  improving  riparian  habitat.  A  monitoring  study 
of  treatment  effectiveness  was  initiated  last  year  and  will  continue  to  provide  information  to  other  land 
managers  in  the  state  working  with  riparian  fuel  reduction  programs,  especially  in  areas  with  active 
Tamarisk  Beetle  infestations.  While  the  tamarisk  is  able  to  withstand  a  few  seasons  of  beetle  defoliation 
by  producing  new  leaves  from  root  reserves,  it  is  expected  that  the  trees  will  eventually  succumb  to 
repeated  defoliation.  In  response,  the  BLM,  in  collaboration  with  the  Utah  Partners  for  Conservation  and 
Development  and  other  entities  have  intensified  efforts  to  reduce  the  number  of  existing  invasives  before 
the  fire  hazard  is  multiplied  by  dead  and  dying  tamarisk.  While  some  people  may  miss  the  greenery  and 
shade  the  invasive  species  have  provided  over  the  years,  tamarisk  and  Russian  Olive  are  agressively 
displacing  native  species  such  as  cottonwood  and  willow.  Once  established,  tamarisk  can  survive  without 
access  to  groundwater  and  can  consume  large  quantities  of  soil  moisture,  inhibiting  or  preventing  the 
growth  of  native  plant  species.  They  are  known  to  concentrate  salts  on  the  soil  surface  in  the  litter  fall, 
supressing  growth  of  protective  grass  cover.  Following  wildfires  this  salt  laden  topsoil  easily  erodes  into 
nearby  waterways.  Since  2005,  the  Moab  FO  in  conjunction  with  partners  has  worked  using  various 
chemical  and  mechanical  methods  to  remove  tamarisk  and  russian  olive.  Retreatment  of  these  sites  where 
russian  knapweed  and  other  invasives  readily  invade  and  planting  of  native  cottonwoods  and  willows  has 
also  helped  to  enhance  riparian  recovery  and  restoration  efforts  as  well  as  reduce  the  risk  of  wildfire. 

Over  450  acres  were  treated  this  season. 


The  following  photos  are  examples  of  treatments  including  handcut  and  piled  tamarisk  that  will  be  burned 
later  and  units  treated  with  a  brushhog. 


b)  Fivemile  Sagebrush  restoration: 

In  2006  Grand  Staircase -Escalante  National  Monument  began  implementation  of  the  Fivemile  Sagebrush 
Restoration  Project  to  improve  overall  rangeland  health  of  decadent  sagebrush  stands  within  the 
monument.  To  date  4  phases  have  been  completed.  The  overall  goal  of  the  project  is  to  improve  age 
class  of  sagebrush  within  the  treatments  and  increase  herbaceous  understory  species,  which  will  decrease 
both  wind  and  water  erosion.  In  FY  2010  3,000  acres  were  treated,  and  the  funding  was  received  through 
UPCD.  The  following  photos  show  the  area  pre  and  post  treatment.  Note  the  improved  cover  of  grasses 
and  forbes. 
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2.  Other  Watershed  Improvement  projects: 

In  addition  to  these  projects  implemented  through  the  Utah  Partners  for  Conservation  and  Development, 
Utah  Field  Offices  (FO)  also  reported  an  additional  22,000  acres  of  watershed  and  range  improvement 
projects  funded  through  other  appropriated  dollars  such  as  range,  fuels,  wildlife,  or  riparian  funds.  For 
example,  the  Vernal  FO  continued  its  rangeland  restoration  efforts  targeting  areas  dominated  by 
cheatgrass  for  control  and  treatment.  These  were  areas  previously  converted  from  native  shrub  and 
perennial  grasslands  through  fires  and  drought  to  cheatgrass.  Herbicide  was  aerially  applied  followed  by 
seeding  and  in  some  areas  additional  harrow/seeding  operations.  In  2010  nearly  6000  acres  were  treated 
with  herbicide  and  reseeded  with  native  and  (and  some  soil  stabilizing  non-native  species)  to  improve 
habitat  and  plant  diversity.  An  additional  1000  acres  was  treated  by  hand  and  mechanical  treatments  to 
cut,  scatter,  and  use  prescribed  fire  to  remove  juniper  slash,  opening  up  areas  for  seeding  and  restoration 
of  native  grassland/shrub  communities. 

In  the  Richfield  FO  several  riparian  projects  were  identified  as  having  benefits  to  the  salinity  program,  in 
addition  to  upland  watershed  treatments  completed  under  the  Utah  Watershed  Restoration  Initiative: 

a)  Two  large  silt-free  reservoirs  in  the  Hanks ville  area  were  maintained  by  removing  years  worth  of 
captured  sediment  from  the  sediment  traps.  A  rough  estimate  of  lA  ac-ft  of  soil  was  removed  from  each 
sediment  trap,  material  that  otherwise  would  have  entered  the  Fremont  River. 

b)  A  prescribed  burn  is  planned  for  Sept.  7-11  in  Beaver  Wash  near  Hanksville.  Tamarisk  was 
chemically  treated  several  years  ago  in  an  attempt  to  restore  the  native  Willow  populations  and  natural 
pools  in  the  canyon  that  were  once  inhabited  by  beavers.  The  Tamarisk  skeletons  are  extremely  dense 
from  canyon  wall  to  canyon  wall  and  now  pose  a  fire  hazard.  Dead  Tamarisk  was  burned  on  about  60  to 
100  acres  occupying  nearly  .6  miles  of  riparian  habitat  to  clean  up  the  canyon  and  allow  for  willow 
regrowth.  Based  on  prior  experience  in  this  area,  willow  responds  rapidly  once  the  tamarisk  overstory  is 
removed  and  will  provide  excellent  ground  cover  and  bank  stabilization. 

c)  Sixty  acres  of  Tamarisk  at  Pool  Springs  (upper  part  of  Beaver  Wash)  near  Hanksville  were  chemically 
treated  in  the  fall  of  2009.  This  fall  we  will  be  re -treating  the  growing  sprouts.  There  is  a  remnant  willow 
patch  with  saplings,  juvenile,  and  adult  plants  in  the  population.  It  is  hoped  that  the  willows  will  be  able 
to  now  expand  without  needing  willow  transplanting. 

The  Price  FO  completed  a  large  reservoir  cleanout  and  repair  project  in  their  Desert  Allotment.  This  was 
part  of  a  longer-term  cooperative  project  with  the  permittee  in  which  15  reservoirs  have  been  cleaned  out 
and  repaired  over  the  last  several  years.  The  Desert  Allotment  runs  along  the  east  side  of  the  Highway  6 
(between  the  highway  and  the  Bookcliffs).  The  Price  River  bisects  the  allotment  roughly  creating  a  north 
and  south  pasture.  Much  of  the  allotment  contains  Mancos  shale.  The  improved  reservoirs  will  help  slow 
sediment  movement  and  better  distribute  cows  throughout  the  allotment.  Through  improved  grazing 
management  it  is  anticipated  that  trampling  of  livestock  concentration  areas  will  be  reduced,  improving 
infiltration  and  vegetation  cover  left  on  the  ground  after  the  grazing  season.  Through  improved  grazing 
management  surface  flow  over  highly  saline  Mancos  shale  and  reduce  sediment/salinity  contributions  to 
the  Price  and  Green  Rivers. 

3.  ARRA  funded  deferred  maintenance,  habitat  restoration,  and  travel  plan  implementation 
projects. 

Several  key  projects  initiated  in  2009  under  the  American  Recovery  and  Reinvestment  Act  were 
completed  in  2010.  $3,250,000  was  spent  in  2009-2010  for  habitat  restoration  including  multiple  biomass 
stewardship  projects  statewide,  several  of  them  on  the  Colorado  Plateau.  Additional  funds  were  focused 
towards  trail  maintenance/  construction  activities  including  travel  management  plan  implementation  in 
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Kanab,  Moab,  Monticello,  and  Richfield.  These  activities  including  erosion  control,  trail  maintenance, 
closures  of  illegal  routes,  signage,  public  education  activities  to  encourage  responsible  recreation,  etc.  all 
of  which  indirectly  benefit  runoff  and  sedimentation.  However,  the  exact  amounts  of  sediment  reduction 
are  not  readily  quantified  with  respect  to  these  activities. 

One  example  of  a  successful  ARRA  funded  riparian  improvement  is  the  Green  River  Habitat  Restoration 
Project.  This  project  focused  on  weed  removal  and  native  plant  establishment  along  the  Green  River  in 
northeastern  Utah.  Weeds  treated  included  Russian  olive,  tamarisk,  and  teasel.  Key  sensitive  species 
protected  included  Ute’s  Ladies’  Tresses  Orchid.  Additional  seasonal  employees  were  hired  to  facilitate 
weed  removal  on  the  upper  Green  River,  below  Flaming  Gorge  Dam.  The  BLM  fire  crew  cut  Russian 
olive  trees,  while  the  weed  crew  followed  behind,  applying  herbicide  to  freshly  cut  stumps.  Herbicide 
was  applied  using  dish  soap  bottles  as  dispensers  and  brushing  herbicide  around  cambium  layer  with 
small  paint  brushes  to  minimize  risk  to  non-target  plants.  Foliar  herbicide  treatments  have  been  applied 
to  re-growth  for  the  past  two  years.  Youth  Corps  groups,  Eagle  Scouts,  volunteer  groups,  and 
cooperating  agencies  have  ah  participated  in  an  effort  to  remove  common  teasel.  Common  teasel  is  a 
listed  noxious  weed  in  the  State  of  Colorado,  and  has  recently  moved  into  the  Upper  Green  River.  No 
known  populations  have  been  found  south  of  Dinosaur  National  Monument,  and  therefore  a  strong  early 
detection  and  rapid  response  effort  is  being  put  forth  in  the  eradication  of  this  species  before  it  spreads 
further  into  Utah.  Follow-up  treatments  included  planting  of  native  cottonwood  and  willows  into 
exclosures  to  protect  them  from  livestock  grazing.  Both  the  USU  Wildlife  Society  and  an  Eagle  Scout 
group  assisted  in  the  planting  efforts.  The  following  photos  show  a  stretch  of  river  prior  (2007)  and  post 
treatment  (2009-2010).  The  amount  of  salt  savings  from  this  kind  of  project  is  not  quantifiable,  but  based 
on  accepted  understanding  of  ecological  processes,  it  is  expected  that  removing  these  invasives  will 
improve  soil  conditions  and  reduce  runoff  and  saline  contributions  to  the  adjacent  river  systems. 
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The  following  photos  are  of  volunteers  active  in  the  teasel  removal  project.  Note  some  areas  were  only 
accessible  by  river,  and  rafts  were  used  to  haul  bagged  teasel. 


Additionally  several  large  scale  planning  efforts  were  funded  through  the  ARRA  program,  including  a 
Rapid  Ecological  Assessment  of  the  Colorado  Plateau  that  is  currently  underway.  This  report  will 
evaluate  existing  conditions  and  potential  resources  at  risk  with  changing  climate  as  well  as  various 
ecosystem  change  agents  such  as  wildfire,  land  development,  and  invasive  species.  The  location  of  saline 
soils  in  relation  to  these  change  agents  and  how  to  manage,  restore,  and  protect  saline  soils  have  been 
identified  as  important  management  questions  to  be  evaluated  in  the  study. 

4.  Climate  Monitoring  -  Utah  has  had  a  long-term  climate  monitoring  program.  Data  are  used  in 
project  planning  as  well  as  for  interpreting  results  from  other  monitoring  data  such  as  silt  fences  and 
sedimentation  studies.  Soil,  Water,  Air  appropriated  funding  was  used  to  implement  crucial  upgrades  and 
maintenance  of  equipment.  These  upgrades  will  continue  through  2011.  In  addition  to  updating, 
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standardizing,  and  automating  equipment,  partnerships  are  being  developed  with  local  entities,  such  as  the 
Utah  Natural  Resources  Conservation  Service,  University  of  Utah,  and  the  Utah  State  University  (USU) 
Climate  Center  to  use  and  manage  the  data.  Legacy  data  is  also  being  captured  and  quality  assurance 
being  conducted.  This  data  will  be  merged  with  other  data  sets  and  used  in  longer-term  climate  analyses 
for  the  Colorado  Plateau  as  well  as  interpreting  ongoing  studies  related  to  salinity  and  erosion  within  the 
state.  $130,000  additional  funding  in  2010  allowed  for  hiring  of  several  seasonal  employees  and  purchase 
of  equipment  to  upgrade  the  equipment  statewide  and  begin  the  legacy-data  capture  and  clean  up. 

5.  Soil  Surveys  -  Continued  soil  survey  efforts  resulted  in  completion  of  nearly  173,000  acres  primarily 
in  Kane,  Sevier,  and  Duchesne  Counties.  Soil  survey  inventory  can  provide  better  soil  salinity  and 
potential  erosion  information  that  can  be  used  in  project  planning  and  for  prioritizing  areas  for  restoration. 
For  example  draft  soil  survey  information  from  the  Duchesne  Area  survey  was  critical  in  developing  the 
TMDL  report  for  the  Pariette  Draw  Watershed.  Water  quality  monitoring,  geology  maps,  and  soil 
information  was  analyzed  to  determine  natural  levels  of  salinity  that  would  be  expected  within  the 
watershed  compared  to  management  derived  sediment  sources.  This  was  useful  in  developing  actions  to 
be  taken  in  the  TMDL  plan.  The  Sevier  County  Area  Soil  Survey  is  planned  for  completion  and 
publication  to  the  web  soil  survey  in  2010. 

Specific  projects  summaries 

Figure  11  State  funding  by  category  -  Utah 


UT  BLM  Salinity  Funding  Percentages 


1.  Pariette  Wetlands  is  a  large  artificially-augmented  wetland  in  the  northeastern  portion  of  Utah.  This 
has  been  a  long-term,  multi-faceted  project  operating  and  monitoring  the  wetland  area  for  wildlife 
management  and  salinity/water-quality  control.  $80,000  in  salinity  funding  was  divided  two  ways: 

1)  A  portion  was  used  to  match  other  MLR  funds  and  contribute  to  labor  for  a  Pariette  Wetland  Manager. 
A  key  purpose  of  this  position  is  to  maintain  structures,  manage  pond  water  levels,  and  water  controls,  so 
that  sedimentation/salinity  controls  operate  effectively  as  designed.  Ongoing  maintenance  includes  clean¬ 
out  and  removal  of  sediment  from  the  water  diversion  structures,  rebuilding  dikes  and  invasive  weed 
control.  Labor  also  included  support  for  water  quality  sampling  as  part  of  our  cooperative  agreement  for 
water  quality  monitoring  with  Utah  Division  of  Water  Quality.  Data  collected  included  flow  (cfs), 
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specific  conductance  (uS/cm),  temperature  (deg  C),  pH,  dissolve  oxygen  (mg/1),  and  salinity  (ppt).  Data 
were  collected  monthly  and  sent  to  the  Utah  Department  of  Environmental  Quality,  Division  of  Water 
Quality,  who  will  conduct  ion  &  major  constituent  analyses,  which  will  be  reported  in  the  STORET 
database. 

2)  Most  of  the  salinity  program  funding  is  being  used  to  support  a  Financial  Assistance  Agreement  with 
Utah  State  University,  Uintah  Basin  Hydrology  Faculty.  This  will  be  seed  money  to  begin  a  long-term 
study  in  the  area  that  will  include  developing  a  more  comprehensive  water  quality  monitoring  program, 
including  the  repeat  of  a  1980’s  Se  study,  data  analysis  and  interim  reports  summarizing  recent  and 
previous  water  quality  monitoring.  There  has  been  a  major  shift  in  land  use  within  the  watershed  since 
the  1980’s:  agricultural  irrigation  has  almost  entirely  shifted  from  flood  to  sprinkler  irrigation  and  the 
amount  of  oil  and  gas  development  on  public  and  state  lands  has  significantly  increased.  Repeat  of  past 
studies  and  analysis  of  this  water  quality  data  will  assist  BLM  in  determining  the  effectiveness  of  the 
wetland  development  over  time,  implementation  of  BMP’s  on  the  oil  and  gas  development  on  the  Myton 
Bench  and  surrounding  areas.  A  comprehensive  study  plan  was  completed  this  year  and  is  available  upon 
request.  Utah  Division  of  Water  Quality  has  completed  the  draft  TMDL  for  the  Pariette  Watershed, 
which  is  undergoing  public  review.  The  draft  TMDL  recognizes  data  gaps  and  analyses  conducted  as  part 
of  this  cooperative  agreement  will  be  used  to  refine  and  improve  the  TMDL  recommendations  in  future 
years.  Data  collected  as  part  of  this  study  will  also  benefit  agricultural  and  private  entities  within  the 
watershed  in  evaluating  effectiveness  of  changes  in  their  irrigation  practices  for  salinity  reduction. 

2.  Salinity  Reduction/  OHV  fencing  and  signing 

The  BLM  Moab  Field  Office  was  granted  $20,000  in  FY10  to  reduce  salinity  loading  to  the  Colorado 
River  Basin  by  minimizing  surface  disturbance  on  moderately  saline  soils  at  15  sites.  This  project  was 
initiated  in  FY09,  after  the  Moab  Resource  Management  and  Travel  Plans  were  approved.  Large  areas 
that  were  previously  open  to  off  road  travel  are  now  closed  to  off  road  travel,  restricting  travel  to 
designated  routes.  Fencing  off  closed  and  illegal  routes  allows  natural  restoration  to  occur,  reducing  soil 
erosion  and  associated  salinity  contributions  to  the  Colorado  River. 

Travel  off  designated  routes  adversely  affects  saline  soils  and  vegetation.  Accelerated  water  and  wind 
erosion,  soil  compaction,  loss  of  biotic  soil  crusts,  rilling  and  gullying  are  the  main  impacts  to  soils  from 
OHV  activity.  Accelerated  erosion  of  saline  soils  increases  salinity  loading  to  the  Colorado  River  Basin, 
affecting  downstream  water  quality  and  downstream  water  users. 


Fifteen  sites  located  in  moderately  saline  soils  (>8 
mmhos/cm)  were  fenced.  These  sites  were  mainly 
short  road  segments  that  accessed  dry  washes  and 
play  areas.  The  project  closed  over  1  mile  of 
illegal  routes,  eliminating  about  10  acres  of 
surface  disturbance. 

Most  sites  were  fenced  using  2-strand  smooth 
wire  and  metal  fence  posts.  Other  sites  were 
closed  with  wooden  posts,  rock  or  log  berms 
and/or  signs.  These  fences  can  be  easily  replaced 
if  vandalized,  and  can  be  easily  removed  when 
vehicle  use  is  controlled  and  the  area  is  restored. 
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A  comprehensive  monitoring  database  was 
established  for  these  and  other  similar  route 
closure  sites.  At  each  site,  photos  were  taken  and 
current  disturbance  was  measured  to  document 
current  conditions.  Maps  and  detailed  site 
diagrams  were  completed  for  each  site.  Long  term 
monitoring  will  evaluate  effectiveness  of  these 
route  closures  and  assess  vegetation  conditions. 

This  project  was  very  successful  and  easily 
implemented.  Funds  were  used  for  tools, 
supplies,  seasonal  labor  and  a  vehicle. 

3.  Salinity  Reduction/  Grazing  Exclosures 

The  BLM  Moab  Field  Office  was  granted  $20,000  in  FY10  to  construct  5  grazing  exclosures  in  saline 
soils.  These  exclosures  will  provide  good  reference  sites  to  better  understand  impacts  to  moderately 
saline  soils  (>8  mmhos/cm)  from  grazing  activity.  Most  sites  are  located  adjacent  to  long-term  range 
trend  study  sites.  Data  from  these  long-term  study  sites  can  direct  grazing  management  actions  as  needed 
to  ensure  good  soil  conditions.  With  stable  soil  conditions,  soil  erosion  and  associated  salinity  loading  to 
the  Colorado  River  Basin  is  minimized. 


Five  sites  were  selected  for  these  grazing  exclosures.  Each  site  is  approximately  3  acres,  about  300’  x 
400’.  Fencing  materials  include  barbed  wire  and  EZ  panels.  A  Categorical  Exclusion  (CX)  was 
completed  to  comply  with  NEPA  requirements.  An  existing  contract  with  the  Canyon  Country  Youth 
Corps  was  modified  to  include  this  work.  The  Canyon  Country  Youth  Corps  are  based  locally  in  SE  Utah 
(Monticello)  and  work  with  BLM  regularly. 
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The  Moab  Field  Office  has  coordinated  with  Dr.  Richard  Gill  of  Brigham  Young  University  on  this 
project.  Dr.  Gill  plans  to  collect  soil  and  vegetation  data  within  and  adjacent  to  the  new  exclosures  in  the 
fall  of  2010  to  document  current  conditions.  He  will  follow  up  over  the  next  several  years  and  possibly 
long  term  to  better  understand  grazing  impacts  to  moderately  saline  soils.  Monitoring  by  BLM  range  and 
watershed  staff  will  continue  over  the  long  term. 

4.  Factory  Butte  OHY  Study  -  A  long-term  study  was  initiated  summer  2007  in  the  Hanksville  area  of 
Central  Utah.  This  is  a  collaborative  project  with  USGS  Biological  Resources  Division,  USGS  Geologic 
Division  (USGS-GD),  BLM,  to  assess  soil  and  water  quality  impacts  related  to  OHV  use  on  Mancos 
shale  in  the  Factory  Butte  area.  Faculty  from  Utah  State  University  has  also  been  consulted  on  the 
project.  Initial  work  included  installation  of  6  pairs  of  silt  fences  and  extensive  inventory  of  soil  surface 
features  in  disturbed  and  undisturbed  areas.  The  silt  fences  are  being  used  in  a  controlled  study 
comparing  OHV  disturbed  and  undisturbed  slopes.  A  third  season  of  erosion  data  was  collected  this 
summer  from  sediment  traps/silt  fences  and  rainfall  simulation  sites  following  deliberate  OHV 
disturbance  last  year. 

Part  of  this  project  also  includes  evaluation  of  relatively  new  technology  in  utilizing  LiDAR  imagery  to 
assess  micro  changes  in  surface  features  and  measure  erosion  rates.  An  additional  set  of  images  were 
obtained  this  spring  and  an  assessment  of  the  feasibility  of  this  technology  for  this  type  of  monitoring  and 
quantitative  estimation  of  soil  erosion  will  be  included  in  the  final  project  report,  expected  June  2011.  A 
presentation  of  interim  results  and  initial  findings  was  given  to  Field  Managers  in  May  2010.  An 
additional  presentation  is  planned  for  the  Utah  Nonpoint  Source  Pollution  conference  to  be  held  in 
Richfield,  Utah  in  October  2010. 

The  primary  focus  in  2009  was  to  develop  a  water  quality  monitoring  plan  to  help  determine  salt 
contribution  from  the  OHV  play  area  to  the  Fremont  River,  including  sources  from  tributaries  and 
ephemeral  washes.  Passive  water  samplers  have  been  placed  in  key  locations.  Each  site  has  2  samplers 
set  at  different  elevations  above  the  arroyo  bed.  The  PI  is  continuing  to  monitor  and  collect  water 
samples  for  analysis  by  the  USGS  -  GD.  A  real-time  gaging  station  has  been  installed  on  the  Fremont 
River  near  Caineville  (http://waterdata.usgs.gov/nwis/uv709330230).  Additionally  temporary  gages  have 
been  placed  on  Neilson  Wash  (an  ephemeral  stream)  and  in  the  Fremont  River  near  the  old  townsite  of 
Giles  (located  downstream  of  Neilson  Wash).  Data  collected  includes:  monthly  discharge,  conductance, 
and  temperature  measurements  along  with  collection  of  water  samples.  The  water  samples  are  being 
analyzed  by  the  USGS-GD.  A  third  gage  site  will  be  established  in  the  Fremont  River  immediately  south 
of  the  Caineville  agricultural  region.  This  will  effectively  isolate  a  reach  of  the  river  that  has  runoff 
contributions  primarily  from  play  areas  north  of  the  river  and  closed  areas  south  of  the  river. 

A  key  interim  finding  in  this  study  has  been  that  wind  erosion  may  play  a  much  more  critical  role  in  salt 
loading  than  previously  thought.  This  has  implications  throughout  the  Colorado  Plateau  Region,  not  just 
the  study  area.  Observations  by  researchers  are  indicating  that  ephemerals  and  arroyos  fill  completely 
with  wind-blown  sediments  and  then  are  flushed  into  the  Colorado  River  system  through  storm  events. 
Several  key  cross  sections  were  marked  and  measured,  and  the  amount  of  sediment  quantified.  As  of  the 
date  of  this  report  the  fall  storm  events  have  not  occurred.  They  are  expected  to  flush  these  arroyos  and 
the  cross  sections  will  be  measured  again  to  provide  an  estimate  of  sediment  contribution  from  wind¬ 
blown  sediment  in  the  arroyos.  Wind  tunnel  experiments  were  also  conducted  to  help  quantify  wind 
erosion.  Dust  collectors  have  also  been  installed  and  this  summer  was  the  third  year  of  measuring  these 
devices.  Some  key  findings  about  the  size  and  distribution  of  sediments  in  the  air  column  have  provided 
managers  with  information  regarding  the  amount  of  dust  in  OHV  use  areas  versus  controls  in  addition  to 
localized  versus  long-term  transport  of  most  of  the  materials.  This  information  was  provided  to  managers 
in  the  briefing  this  spring  and  will  be  included  in  the  final  report. 
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One  of  the  6  paired  fences  to  capture  soil  movement  on  disturbed  vs.  undisturbed  slopes 


First  attempt  at  capturing  some  idea  of  how  much  material  is  being  wind  deposited  into  the  arroyos  then 
washed  into  the  river  during  heavy  runoff  events. 

As  an  aside,  this  year  was  an  unusually  moist  spring  and  resulted  in  a  rare  bloom  of  plants.  It  provides  a 
different  view  of  what  is  often  considered  a  very  stark  landscape.  This  landscape  also  provides  habitat  for 
a  special  status  species  of  cactus. 
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5.  Nine  Mile  Canyon  Fencing/Range  Improvement  Project 

$10,000  in  salinity  funds  was  provided  to  the  Price  FO  to  begin  implementation  of  projects  identified  in 
the  Nine  Mile  Community  Watershed  Restoration  Planning  effort  of  previous  years  (partially  funded 
through  the  salinity  program).  The  first  project  chosen  was  a  riparian  fencing  project.  Progress  to  date 
includes  a  National  Riparian  team  evaluation,  purchase  of  fencing  supplies,  and  coordination  with  the 
private  landowners.  The  field  work  was  initiated  this  fall  and  the  fence  is  expected  to  be  completed  in 
2011.  Evaluation  and  other  restoration  techniques  will  begin  once  the  fencing  is  in  place  to  protect  the 
riparian  corridor. 

Nine  Mile  Creek  is  a  perennial  stream  located  in  north  central  Carbon  County  near  the  border  with 
Duchesne  County.  It  travels  approximately  40  miles  before  flowing  into  the  Green  River.  Throughout 
the  riparian  corridor,  riparian  habitat  loss  and  stream  degradation  has  occurred  due  to  historic  and  current 
grazing  use  levels,  agriculture  activities,  and  run-off  from  roads.  Currently  the  riparian  area  at  the 
headwaters  is  degraded  and  does  not  support  the  desired  vegetation  and  wildlife  habitat  due  to  severe  soil 
erosion  and  head  cutting.  The  headwaters,  including  the  upper  three  miles  of  the  creek,  pass  though  BLM 
administered  lands. 

As  part  of  this  salinity  project  and  the  continued  concern  about  erosion  and  water  quality,  the  Price  Field 
Office  had  the  National  Riparian  Team  assist  in  evaluation  of  the  headwaters  and  the  upper  3  miles  of 
Nine  Mile  Creek  in  June  of  2010.  The  riparian  area  and  surrounding  uplands  contain  Cabba  family- 
Guben-Rock  outcrop  complex  and  Frandsen-Gullied  land  complex.  During  the  riparian  team  evaluation, 
it  was  noted  that  the  poor  condition  of  the  streambank  vegetation  has  led  to  increased  erosion  and 
scouring  which  is  exponentially  increasing  the  erosion  and  sediment  transport  as  the  water  and  sediments 
travel  downstream.  The  evaluation  showed  sufficient  diversity  of  species  was  present  for  recovery  if  the 
grazing  pressure  was  removed.  All  the  shrubs  demonstrated  arrested  architecture  and  limited  reproductive 
capability,  and  most  of  the  grasses  were  grazed  beyond  acceptable  utilization  levels.  Although  this 
allotment  has  been  closed  to  livestock  grazing  since  the  1980’s,  inadequate  fencing  and  the  remote 
location  has  allowed  trespass  grazing  to  occur. 

As  a  result  of  the  evaluation,  a  fencing  plan  to  exclude  livestock  was  developed  and  the  PFO  ordered 
fencing  supplies  in  2010.  The  fence  will  be  constructed  by  summer  of  2011,  with  the  expectation  that  if 
weather  and  available  labor  permits  that  it  will  be  complete  as  soon  as  possible.  The  enclosure  would 
contain  approximately  210  acres  of  riparian  habitat  on  federal,  state,  and  private  land  within  the  Nine 
Mile  drainage.  This  is  just  the  first  step  in  a  long  process  to  restore  Nine  Mile  Creek.  The  project  is 
ongoing  and  coordination  with  adjacent  landowners  and  the  NRCS  is  continuing. 


The  following  photos  show  reaches  that  were  evaluated  this  summer  and  are  a  part  of  the  baseline 
monitoring  information. 
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Wyoming 


General  summary 

The  following  narrative  provides  general  estimates  of  salinity  control  and/or  reduction  efforts  on  Public 
Lands  and  a  discussion  of  management  actions  implemented  in  Wyoming  during  FY  2010  to  encourage 
healthy  watershed  characteristics  that  may  lead  to  less  erosion  and  salt  contributions  to  the  Colorado 
River.  It  is  recognized  that  surface  disturbance  has  increased  due  to  BLM  approved  activities,  mostly  oil 
and  gas  development,  and  this  may  reduce  the  effectiveness  of  these  salinity  control  projects  and  related 
management  actions.  However,  every  oil  and  gas  development  project  includes  best  management 
practices  to  control  soil  erosion  and  salt  mobilization  and  reclamation  of  disturbed  areas  to  promote  rapid 
revegetation  and  stabilization  of  site  disturbances. 

Specific  project  summaries 

Figure  12  State  funding  by  category  -  Wyoming 


ROCK  SPRINGS,  KEMMERER,  AND  PINEDALE  FIELD  OFFICES  (FOs) 

The  following  information  is  an  estimate  of  the  amount  of  salt  retained  on  the  landscape  because  of 
actions  taken  by  the  Rock  Springs,  Kemmerer,  and  Pinedale  Field  Offices  in  FY  2010. 

Point  Sources 

Big  Sandy  Wells  -  Installation  of  pitless  adapter. 

Installed  4  pitless  units  at  $1,200  each  for  a  total  of  $4,800 

Estimated  salt  savings:  1 .4  ton  to  2  ton  per  unit  for  a  total  of  5.6  to  8  tons  overall 

Cost  $600  to  $860  per  ton  (Salt  reduction  is  a  secondary  benefit  of  this  action.  Other  benefits  in  terms  of 
maintenance  and  longevity  of  equipment  were  the  main  driving  force) 
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Non-point  Sources 

The  overall  amount  of  disturbance  in  the  upper  reaches  of  the  Colorado  (Green)  River  Basin  (CRB) 
continues  to  increase  as  a  result  of  energy  development  and  population  increases.  The  decrease  in  energy 
development  and  improved  drilling  and  reclamation  techniques  have  slowed  the  creation  of  new 
disturbance  and  improved  recovery  in  specific  locations. 

The  Wyoming  Lands  Conservation  Initiative  (WLCI)  http://www.wlci.gov/  and  Jonah  Interagency  Office 
(JIO)  http://www.wy.blm.gov/jio-papo/index.htm  provided  funding  for  several  projects 
http://www.wy.blm.gov/jio-papo/whatsgoingon.htm  in  the  area  that,  while  not  focused  on  direct  salt 
reductions,  have  the  potential  to  reduce  salt  volumes  by  improving  wildlife  habitat  and  thus  focus 
primarily  on  vegetation,  which  also  benefits  salinity.  The  most  direct  salinity  related  projects  by  WLCI 
this  year  focus  on  the  reduction  of  Tamarisk  (Salt  cedar)  http://en.wikipedia.org/wiki/Tamarisk  the  exact 
cost  and  salt  savings  of  this  effort  are  unknown  at  this  time  but  it  is  assumed  that  tamarisk  reduction 
would  have  a  positive  effect  on  reducing  salt  production  from  the  upper  Colorado  River. 

A  variety  of  activities  occurred  as  part  of  normal  activities  in  FY  2010  that  had  the  secondary  impact  of 
reducing  non-point  erosion  on  public  lands.  Because  of  the  nature  of  these  activities  and  nature  of 
monitoring,  exact  volumes  of  salt  saved  and  the  efficiency  of  each  activity  are  general  estimates.  All  the 
figures  below  are  for  the  southwestern  corner  of  Wyoming  that  covers  the  Rock  Springs,  Kemmerer,  and 
Pinedale  Field  Offices.  Some  of  these  activities  occurred  outside  the  Colorado  River  Catchment  but  the 
majority  of  the  activity  occurred  within  the  area  of  interest. 

The  following  assumptions  were  made  for  the  calculations  below: 

A  work  month  costs  $4,500 

Soil  averages  about  3%  salt  by  weight  for  most  soils  in  the  area 

The  average  bulk  density  of  soil  is  2.65  g/cc  (165.4  lb/cu  ft)  (4,467  lb/cu  yd) 

1.  Road  Maintenance  (Approximately  the  same  as  2006-2009) 

350  miles  of  road  maintained 

Assumptions 

2  cubic  yard  (cu  yd)  of  soil  are  retained  per  mile  of  road  maintained 
About  2  work  months  =  $9,000 

>  350  miles  *  2cu  yd/mile  *  4467  lb/cu  yd  *  0.03  lb  salt/lb  soil  =  93807  lb  salt  =  47  tons  of  salt 
r  Cost  $9000/47  tons  =  $  192/ton  of  salt 

2.  Reservoir  Repair 

No  reservoirs  were  repaired  in  2010. 

3.  Structures  (Same  as  2006-2009)  -  No  new  grade-control  structures  were  placed  in  streams  during 
2010.  However,  the  structures  mentioned  in  previous  reports  for  this  area  are  still  operating  and  have  not 
required  any  maintenance  expenditures.  Given  that  they  are  still  preventing  the  upstream  advancement  of 
channel  drops  (headcuts),  these  structures  could  be  considered  to  be  highly  cost  efficient  in  preventing 
salinity  contributions. 

4.  Fire  Rehabilitation  -  Approximately  400  acres  of  land  have  been  or  are  slated  to  be  burned  in  2010. 
Of  this  an  estimated  100  acres  have  already  been  burned.  Although  resulting  in  an  initial  vulnerability  to 
increased  erosion,  with  proper  vegetative  recovery,  fires  can  result  in  a  longer  term  reduced  erosive 
potential  as  compared  to  the  pre-burn  conditions.  Soil  and  salt  production  will  vary  with  precipitation  and 
re-vegetation,  the  exact  extent  and  cost  of  these  salt  savings  is  unknown  at  this  time. 
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5.  Grazing  Management  (Same  as  2006  -2009) 

28,000  acres  of  land  managed 

Assumptions 

3  cu  ft  of  soil  retained  for  each  acre  properly  managed 

Cost  about  20  work  months  =  $90,000  (Additional  benefits  to  public  lands  also  obtained) 

This  is  a  very  rough  estimate  actual  salt  retention  can  change  depending  on  weather  events,  soil  type,  or 
effectiveness  of  livestock  management  on  a  pasture  basis,  to  name  a  few  of  the  variables. 

>  28,000  acres  evaluated  *  3  cu  ft  soil/ac  *  165.4  lb  soil/cu  ft  *  0.03  lb  salt/lb  soil  =  416,808  lb  of 
salt  =208  tons  of  salt 

r  Cost  $90,000/208  tons  of  salt  =  $432/ton  of  salt 

6.  Oil  and  Gas  Activity 

Much  of  the  oil  and  gas  development  activity  in  the  area  is  taking  place  in  concentrated  locations  such  as 
the  Jonah  and  Pinedale  Anticline  Fields  but  is  not  exclusive  to  those  areas.  Location  in  relation  to  water 
and  land  features  that  would  assist  salt  and  sediment  transport  are  highly  variable  and  are  addressed  by 
multiple  Federal  and  State  regulations. 

RAWLINS  FIELD  OFFICE 

The  following  is  an  estimate  of  the  amount  of  salt  retained  on  the  landscape  because  of  actions  taken  by 
the  Rawlins  Field  Office  in  fiscal  year  2010. 

Point  sources: 

No  point  sources  were  addressed  in  FY  2010;  however  the  Cherokee  Creek  Well  #1-22  discharges 
groundwater  at  a  variable  rate  into  Cherokee  Creek,  a  perennial  tributary  to  Muddy  Creek  that  ultimately 
reaches  the  Little  Snake  River.  In  conjunction  with  the  University  of  Wyoming,  a  flume  with  stilling  well 
has  been  installed  below  the  discharging  well  to  obtain  accurate  discharge  measurements.  Water  quality 
samples,  including  salinity  and  turbidity,  will  be  taken  at  the  flume  location  beginning  in  FY  2011. 
Currently  it  is  difficult  to  estimate  the  amount  of  salt  being  contributed  from  this  wellhead,  but  it  is  likely 
to  be  minor  due  to  a  large  reservoir  just  downstream  from  the  source  where  sediment  and  salts  are  able  to 
settle. 

Two  years  ago,  the  State  of  Wyoming  issued  a  permit  for  the  surface  water  discharge  of  0.84  MGD  of 
produced  water  from  one  outfall  directly  into  Muddy  Creek,  a  tributary  to  the  Little  Snake  River.  Active 
discharge  occurred  for  only  two  months  before  stopping.  However,  a  permit  renewal  was  submitted  to 
the  Wyoming  Department  of  Environmental  Quality  in  August  2010  that  would  increase  produced  water 
surface  discharge  into  Muddy  Creek  to  12.6  MGD  at  three  outfall  locations.  Monitoring  of  channel 
morphology  and  water  quality  is  required  by  the  BLM  should  active  discharge  occur.  Although  the 
produced  water  discharged  into  Muddy  Creek  is  desalinated  and  major  ionic  constituents  removed,  this 
clean  water,  when  discharged  into  a  system  such  as  Muddy  Creek,  may  actually  mobilize  sediments  and 
associated  salts  and  increase  salinity  transport  within  the  system.  The  amount  is  unknown,  but  continued 
monitoring  by  both  the  BLM  and  the  permittee  should  discharge  occur  will  allow  accurate  estimates  of 
possible  salt  loading  into  the  system  and  enable  the  determination  of  appropriate  control  measures. 

Non-point  sources: 

1.  Vegetation  Treatments/Fire  Rehabilitation: 

Approximately  5  miles  of  streams  have  been  planted  with  willow  plugs.  The  establishment  of 
vegetation  along  previously  eroded  streambanks  will  reduce  the  amount  of  sediment/salt  loading 
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to  streams  during  high  flows,  precipitation  events,  and  runoff  events  by  stabilizing  the  hanks. 
Additionally,  several  hundred  acres  of  prescribed  burns  were  undertaken  this  fiscal  year.  The 
acreage  burned  was  distributed  between  cat  tail  wetlands,  forested  (with  some  riparian),  and 
sagebrush.  Although  the  initial  response  to  prescribed  burn  is  a  short  term  increase  in  erosion,  the 
long  term  reestablishment  of  desired  and  beneficial  vegetation  will  result  in  reduced  erosion  and 
healthier  ecosystems,  particularly  in  riparian  areas. 

2.  Grazing  Management: 

Grazing  management  improvements  on  approximately  182,500  acres  resulted  in  the  retention  of 
approximately  1,358  tons  of  salt: 

Assuming  that  3  cubic  feet  of  soil  is  retained  for  each  acre  properly  managed,  that  soil  averages 
about  3%  salt  by  weight  in  the  area,  and  the  average  bulk  density  of  soil  is  2.65  g/cc  (165.4  lb/cu 
ft  or  4,467  lb/cu  yd),  then: 

182,500  acres  *  3  cu  ft/acre  *  165.4  lb  soil/cu  ft  *  0.03  lb  salt/lb  soil  =  2,716,695  lb  salt  =  1,358 
tons  of  salt. 

Improvements  in  grazing  management  include  changing  rotation  lengths,  changing  timing  and 
seasons  of  use,  and  increasing  water  sources  in  upland  areas  to  reduce  impacts  to  more  sensitive 
riparian  areas. 

3.  Water  Development/Reservoir  Repair: 

Fourteen  reservoirs  were  either  built  or  repaired  in  FY  2010.  In  this  environment,  reservoirs 
function  as  livestock  and  wildlife  water  sources,  and  as  sediment/salt  retainers.  Additionally, 
reservoirs  can  be  built  to  prevent  headcut  migration  upstream  and  prevent  large  amounts  of 
sediment/salts  from  entering  the  system.  It  is  difficult  to  quantify  the  amount  of  salts  being 
retained  within  the  reservoirs  because  of  different  holding  capacities,  different  soils,  and  variable 
precipitation  and  runoff  rates.  However,  most  reservoirs  are  effective  in  retaining  salt  if  built  and 
maintained  sufficiently. 

4.  Structures: 

No  new  grade  control  structures  were  installed  in  streams  in  FY  2010.  Structures  mentioned  in 
previous  years’  reports  are  still  in  place  and  functioning;  however,  plans  for  the  possible  removal 
of  some  of  these  smaller,  fish  barrier  structures  exist  for  FY  2012.  The  removal  of  a  large,  fish 
barring  culvert  on  Muddy  Creek  has  been  initiated  and  includes  the  rehabilitation  and 
reconstruction  of  0.37  miles  of  creek  upstream  of  the  current  culvert  location.  This  culvert 
currently  contributes  small  amounts  of  salt  and  sediment  to  the  system  due  to  the  erosion  of  the 
roadbed  above  and  below  the  culvert.  Although  temporary,  small  increases  of  sediment/salt  are 
expected  from  initial  stages  of  this  project,  long  term  stability  of  both  the  culvert  location  and  the 
newly  constructed  channel  will  result  in  lower  amounts  of  salts  and  sediments  from  entering  the 
system.  The  channel  will  be  stabilized  with  sedge  and  rush  mats,  as  well  as  willow  plugs,  and 
monitored  every  year  for  as  long  as  necessary  to  ensure  that  the  new  channel  is  stable. 

5.  Roads  and  Road  Maintenance: 

A  majority  of  erosion  issues  in  this  field  office  are  due  to  road  construction  and  use.  Because  of 
the  large  amount  of  traffic  oil  and  gas  roads  carry,  in  difficult  terrain  (slopes  greater  than  10%, 
highly  erodible  soils,  roads  that  parallel  streams/drainages)  operators  have  been  required  to 
provide  the  BLM  engineer  and  hydrologist  with  engineered  designs  for  these  roads.  Additionally, 
hydrologic  analyses  are  required  for  properly  sizing  and  placing  culverts  that  occur  in  larger, 
more  complex  ephemeral  and  perennial  drainages.  It  is  difficult  to  estimate  the  amount  of  salt 
retained  due  to  this  relatively  new  practice;  however  it  can  be  assumed  that  as  the  roads  and 
culverts  are  being  engineered  and  more  carefully  planned  a  smaller  amount  of  sediment/salt  is 
being  delivered  to  drainages.  Additionally,  use  of  the  Automated  Geospatial  Watershed 
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Assessment  model  (AGWA-see  Basin-Wide  Project  Summary  section  below)  has  been 
encouraged  in  this  area  in  order  identify  the  most  erodible,  sensitive  watershed  areas  for 
subsequent  avoidance  or  implementation  of  the  most  protective  management  practices  to  control 
soil  erosion  and  runoff  and  associated  salinity  mobilization. 

Approximately  400  miles  of  roads  were  maintained  in  the  CRB  portion  of  the  Rawlins  Field 
Office  this  fiscal  year.  Assuming  that  2  cubic  yards  of  soil  are  retained  per  mile  of  road 
maintained,  that  soil  averages  about  3%  salt  by  weight  in  the  area,  and  the  average  bulk  density  of 
soil  is  2.65  g/cc  (165.4  lb/cu  ft  or  4,467  lb/cu  yd),  then: 

400  miles  *  2  cu  yd/mile  *  4,467  lb/cu  yd  *  0.03  lb  salt/lb  soil  =  107,208  lb  salt  =  53  tons  of  salt 
were  prevented  from  entering  the  CRB  this  fiscal  year  due  to  road  maintenance. 

6.  Oil  and  Gas  activity: 

The  Rawlins  Field  Office  assisted  in  the  plugging  and  abandoning  of  44  wells  in  FY  2010  within 
the  CRB.  Wells  that  have  been  plugged  and  abandoned  are  no  longer  functioning,  and  therefore 
have  no  potential  to  contribute  to  salinity  in  the  CRB.  This  includes  the  roads  that  are  no  longer 
used  to  access  the  well  as  well  as  the  reclamation  of  the  wellpad  itself.  Although  actual  estimates 
of  salt  contributions  from  these  are  difficult  to  obtain,  less  traffic  and  more  vegetation  in  the  area 
should  result  in  less  salt  and  sediment  contributions  from  these  locations.  Additionally,  in  the 
near  future  these  wells  will  be  entirely  reclaimed  and  will  have  no  salt  or  sediment  contributions. 
Four  wells  in  the  Rawlins  Field  Office  were  deemed  entirely  reclaimed  this  fiscal  year,  therefore 
retaining  salt  and  sediment.  Actual  values  are  difficult  to  estimate,  but  again,  as  no  traffic 
accesses  these  wellpads  and  vegetation  is  considered  sufficient  for  soil  stabilization,  there  should 
be  no  contributions  of  salt  or  sediment  from  these  locations. 

Potential  contributions  from  non-point  sources  related  to  oil  and  gas  activity  in  the  Muddy  Creek 
watershed  are  being  monitored  with  the  use  of  a  USGS  gauging  station  located  near  Baggs,  WY, 
which  was  installed  in  2005.  A  second  USGS  gauging  station  was  installed  in  August  2010  in  the 
Upper  Muddy  Creek  watershed.  The  data  from  both  these  stations  will  be  instrumental  in 
determining  changes  in  water  quality  and  quantity  in  Muddy  Creek  as  it  leaves  the  upper 
watershed  and  moves  downstream.  The  data  collected  from  these  gauging  stations  will  be  used  to 
assess  the  impacts  from  oil  and  gas  development,  road  construction,  and  other  activity  in  the 
Muddy  Creek  watershed.  Having  baseline  data  from  the  upper  Muddy  Creek  gauge  and 
downstream  data  from  the  lower  Muddy  Creek  gauge  will  enable  hydrologists  at  the  BLM  to 
assess  changes  in  water  quality  and  quantity  as  the  stream  flows  through  the  development  area. 
This  detailed  data  will  be  used  in  conjunction  with  the  AGWA  model  to  support  more  informed 
management  decisions  in  the  oil  and  gas  fields  and  ensure  the  adequate  protection  of  water 
resources  in  the  Rawlins  Field  Office. 

SPECIFIC  BASIN-WIDE  PROJECT  SUMMARIES 

1.  Progressive  soil  surveys  in  2010  -  High  resolution  soil  surveys  are  continuing  on  Public  Lands  in 
Wyoming’s  Upper  Colorado  River  Basin  with  over  220,000  acres  of  soil  survey  completed  during  the 
summer  season  and  substantially  more  acres  of  soil  survey  are  expected  before  the  end  of  the  fall  season. 
The  FY  2010  salinity  program  funding  was  obligated  in  cooperative  agreements  with  the  Natural 
Resources  Conservation  Service  in  the  Sublette  and  Sweetwater  Counties.  These  funds  support  3rd  Order 
soil  survey  in  the  Upper  Colorado  River  Basin.  These  soil  surveys  include  digitized  geospatial  and 
tabular  soil  data  sets  with  soil  interpretations  tailored  to  activities  associated  with  oil  and  gas  (O&G) 
development  and  livestock  grazing  uses.  Use  of  these  soil  survey  products  is: 
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1)  Improving  the  quality  of  soil  resource  impact  analysis  and  mitigation  prescription  in  the  O&G 
development  activities; 

2)  providing  the  O&G  industry  with  planning  and  assessment  tools  that  will  allow  companies  to 
prepare  better  operational  plans  and  Storm-water  Pollution  Prevention  Plans  (a  Clean  Water  Act 
requirement)  in  less  time  and  with  lower  costs;  and, 

3)  providing  critical  input  data  for  the  tailoring  of  the  Automated  Geographic  Watershed  Assessment 
(AGWA)  modeling  toolkit  for  the  upper  Colorado  Basin  area.  Application  of  this  toolkit  allows  BLM 
specialists  to  identify  watersheds  most  vulnerable  to  surface  disturbing  actions  and  enables  users  to 
select  the  best  management  options  to  minimize  erosion,  runoff,  and  salt  loading  to  waterways. 

This  spatial  and  tabular  soils  dataset  will  also  be  used  to  identify  and  protect  fragile  soil  areas  that,  if 
disturbed,  would  impact  water  quality,  aid  in  control  of  invasive  plant  species,  select  appropriate 
restoration  strategies,  and  select  appropriate  management  strategies.  BLM,  State  regulatory  agencies, 
O&G  companies,  and  landowners  will  all  benefit  from  the  availability  of  high  quality  digital  spatial  and 
tabular  soils  data  for  their  respective  needs  and  applications. 

2.  Soil  Salinity  Study  and  AGWA  modeling  toolkit  -  The  BLM  is  continuing  a  cooperative  project 
with  the  University  of  Wyoming  (UW),  Wyoming  Geographic  Information  Science  Center  (WyGISC) 
and  the  Department  of  Renewable  Resources  in  support  of  improved  management  pertaining  to  energy 
development  within  the  Upper  Green  (Colorado)  River  Basin  for  Wyoming.  The  objective  of  this  project 
is  to  assist  in  predictive  risk  modeling  of  salt  mobilization  and  transport  using  improved  soil  salinity 
mapping  and  modeling.  BLM  is  working  with  the  University  Project  Team  to  perform  field  research  to 
establish  accurate  soil  salinity  and  erosion  relationships,  parameterize  existing  functional  hydrologic 
models,  and  develop  a  mechanistic  understanding  of  salt  transport.  The  University  Project  Team  is 
developing  a  salinity-loading  screening  tool  that  will  function  within  the  APD  NEPA  Analysis  Toolkit 
(an  adaption  of  the  EPA  Automated  Geospatial  Watershed  Assessment  model)  to  assist  land  managers  in 
identifying  areas  where  soils  have  a  high  salt  content  and  a  high  susceptibility  to  erosion  if  disturbed. 
These  efforts  are  important  foundational  work  for  science  based  improvements  in  understanding  and 
reducing  salt  mobilization  and  transport,  and  provide  the  technical  tools  for  managing  surface  disturbing 
energy  development  projects  in  a  manner  that  controls  soil  erosion  and  salinity  loading. 

Regional  salinity-control  projects 

Salt  loading  SPARROW  model  study:  The  USGS  Utah  Water  Sciences  Center  (funded  through  BLM 
Washington  DC  National  Monitoring  Strategy  program  and  through  the  Basin  States  fund)  has  completed 
their  analysis  and  web  publication  of  a  regional  model  of  the  UCRB  that  assesses  the  salt-loading,  land 
disturbance  impact  from  energy  development  (mainly  energy  field  roads  and  well  pads).  The  Scientific 
Investigations  Report  2010-5064  entitled:  “Land  disturbance  associated  with  oil  and  gas  development 
and  effects  of  development-related  land  disturbance  on  dissolved  solids  loads  in  streams  in  the  Upper 
Colorado  River  Basin  1991,  2007,  2025”  can  be  viewed  at  http://pubs.usgs.gov/sir/2010/5064/ 

Phenological  plant  stage  prediction  in  the  Upper  Colorado  River  Basin:  It  may  be  possible  to  predict 
phonological  plant  stages  (green  up)  by  determining  whether  an  area  is  above  or  below  a  30-yr 
temperature  average.  The  objective  is  to  provide  a  web-tool  to  the  range  conservationist  and  the  public 
that  can  be  used  during  the  growing  season  to  forecast  green  up  on  the  range.  BLM  is  working  with  the 
University  of  Utah  and  Utah  State  University  to  combine  remote-sensing  technology  and  climate 
information  to  produce  short-term  (7-14  day)  forecasts  of  the  phenological  plant  stages  of  grasses  and 
forbs  on  rangeland  in  the  UCRB.  This  project  relates  back  to  our  fundamental  goal  to  protect  the  resource 
base,  which  is  minimization  of  soil  erosion  by  understanding  and  monitoring  the  vegetation  cover  and 
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growth  patterns  throughout  the  year.  During  FY  2010  a  graduate  student  has  joined  the  project  and  is 
beginning  to  create  the  software  code  to  house  the  model  and  process  raw  satellite  data.  BLM  is 
collaborating  with  a  number  of  other  agencies  (USGS,  Ames  Research  Center,  and  others)  to  write  a  grant 
proposal  to  NASA  to  further  expand  our  work  and  join  other  agencies  working  in  the  same  geographical 
area  on  similar  endeavors. 
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Table  to  follow 
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Table  4  BLM  Salt  Retention  Estimates  for  Fiscal  Years  2006  -  2010 


Project 

SALT  RETAINED  IIS 

I  TONS/YEAR1 

Category 

FY  20064 

FY  20074 

FY  2008 

FY  2009 

FY  2010 

POINT  SOURCE2 

14,600 

14,600 

14,600 

14,600 

14,600 

NONPOINT  SOURCE3 

71,900 

71,900 

81,900 

71,900 

85,300 

ALL  PROJECTS 

86,500 

86,500 

96,500 

86,500 

99,900 

1  Rounded  to  the  nearest  100  tons. 

2  BLM’s  Report  to  Congress  through  the  year  2002,  plus  the  2-plugged  wells  in  Utah. 

3  Amount  that  could  be  estimated,  i.e.,  this  is  possibly  a  minimum. 

4  When  the  program  was  re-structured  in  FY  2006,  we  did  not  have  a  complete  accounting  the  1st  year  or 
even  the  2nd  year.  As  a  result,  the  tons-of-salt-retained  number  on  BLM  administered  land  in  the  Upper 
Colorado  River  Basin  (UCRB)  was  low.  FY  2006  and  FY  2007  numbers  have  been  changed  to  reflect 
tonnage  retained  in  FY  2009,  because  after  4  years  on  the  new  system,  FY  2009  tonnage  is  probably  a 
better  estimate.  Projects  can  become  less  effective  in  retaining  salt  over  the  years,  but  there  is  enough 
erosion  control  going  on  constantly  in  the  UCRB  on  public  land,  that  the  tonnage  is  probably  closer  to  FY 
2009  than  it  was  to  the  low  incomplete  numbers  originally  reported  for  FY  2006  and  FY  2007. 
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Bureau  of  Reclamation 

Colorado  River  Basin  Salinity  Control  Program 
Accomplishments  for  Fiscal  Year  2010 

Salinity  Modeling  Studies 

Colorado  River  Simulation  System  (CRSS) 

In  FY  2010  the  Salinity  Control  Forum  requested  preliminary  modeling  studies  in  support  of  the  2011 
Triennial  Review.  Multiple  interim  runs  were  presented  to  the  Salinity  Control  Forum  Workgroup  in  an 
effort  to  familiarize  new  workgroup  members  with  salinity  modeling  results  and  understand  how  current 
initial  conditions  and  water  quality  improvement  project  load  reduction  rates  impact  salinity  in  2010, 
2013,  and  2030.  Two  scenarios  were  run  through  the  model  and  presented.  The  first  scenario  included 
only  the  present  controls  in  place  through  2030,  the  second  included  the  present  controls  plus  the 
additional  potential  controls  needed  to  meet  the  plan  of  implementation.  Economic  damage  estimates 
also  were  quantified  at  the  three  numeric  criteria  locations  in  the  Lower  Colorado  River  basin  based  on 
modeling  study  results  for  each  scenario. 

Historically,  damage  estimates  have  been  provide  on  a  $/ton  and  $/mg/l  basis  based  on  the  total  Lower 
Basin  at  Colorado  River  above  Imperial.  The  workgroup  was  presented  and  has  adopted  a  new  method  to 
determine  these  unit  dollar  rates  at  each  individual  numeric  criteria  point  rather  than  on  the  overall  Lower 
Basin  rate  to  better  quantify  where  damages  originate  in  the  Lower  Basin.  This  new  method  will  be 
adopted  for  determination  of  future  economic  damage  unit  dollar  rates. 

The  salinity  removed  by  water  quality  improvement  projects  was  updated  in  September  2010  to  account 
for  modifications  and  extension  of  salinity  control  levels  provided  by  Reclamation,  NRCS,  and  BLM  as 
published  in  the  2009  EAR  and  based  on  efforts  to  rectify  methodological  inconsistencies  in  determining 
salinity  removal  rates  among  salinity  project  areas.  Historic  salinity  control  levels  are  presently  available 
from  1980-2009.  The  CRSS  salinity  model  and  natural  salt  database  will  be  updated  to  incorporate  these 
data  for  future  studies  in  the  first  quarter  of  LY  2011. 

Economic  Impacts  Model 

Lor  LY2010,  additional  analysis  was  requested  by  the  Science  Team  to  estimate  the  dollars  per  ton 
quantitative  benefit  value  for  those  areas  receiving  water  from  each  of  the  Lower  Basin  dams  (Hoover, 
Parker,  and  Imperial). 

Currently,  to  calculate  the  dollar  per  ton  of  salt  damage  and  the  per  ton  benefit  value,  total  damages  or  the 
avoided  damages  from  project  implementation  are  divided  by  the  difference  between  the  TDS  level  at 
Imperial  and  the  500  TDS  baseline.  That  derives  an  average  damage  or  avoided  damage  per  mg/1 
estimate  which  is  then  converted  to  dollar  per  ton  of  salt  using  10,000  tons  per  mg/1. 

Another  method  for  estimating  salinity  damages  or  program  benefits  (avoided  damages)  has  been 
suggested.  Instead  of  taking  the  total  damages  of  the  Lower  Basin  and  then  dividing  it  by  the  difference 
in  TDS  at  Imperial  from  the  500  TDS  baseline,  another  way  would  be  to  estimate  the  damages  or  program 
benefits  from  areas  receiving  water  at  each  diversion  point  (Hoover,  Parker,  Imperial).  The  damages  or 
benefits  from  the  area  below  each  diversion  can  be  divided  by  the  difference  in  TDS  between  the 
diversion  point  and  the  500  TDS  baseline  to  derive  damage/benefit  per  mg/1  for  that  area.  This  method 
can  be  done  for  those  areas  that  receive  water  from  Hoover,  Parker,  and  Imperial.  As  long  as  this  method 
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is  followed  for  each  area,  the  per  unit  damage  estimate  can  be  summed  up  to  derive  a  basin  wide  per  unit 
value  that  is  more  reflective  of  the  damages  in  the  Lower  Basin. 

Table  5  below  illustrates  an  example  of  how  this  method  is  used  as  compared  to  the  original  method  for 
estimating  the  per  unit  damage/program  benefits. 


Table  5  Summation  of  per  unit  Damages  &  Benefits 


$/Mg/l 

Damages  W/O 

DamagesW/ 

Benefits 

Hoover  -736  tds 

$113,242 

$113,329 

$113,108 

Parker-789  tds 

$1,351,308 

$1,307,256 

$1,412,471 

lmperial-856 

tds 

$552,284 

$548,248 

$558,089 

Total 

$2,016,833 

$1,968,832 

$2,083,667.64 

Org  Method  Total 
@lmperial-856  tds 

$1,724,343 

$1,673,267 

$1,797,808 

_ 1 _ 

$/ton  (10,000  tons/mgl) 

Hoover 

$11.32 

$11.33 

$11.31 

Parker 

$135.13 

$130.73 

$141.25 

Imperial 

$55.23 

$54.82 

$55.81 

Total 

$201.68 

$196.88 

$208.37 

Org.  Method  Total 
@  lmperial-856  tds 

$172.43 

$167.33 

$179.78 

The  table  above  illustrates  that  by  estimating  the  per  unit  values  by  diversion  area  results  in  a  higher  per 
unit  value  basin  wide  than  by  estimating  the  value  simply  by  using  the  Imperial  TDS  value  to  estimate  the 
per  unit  basin  wide  estimate.  It  should  also  be  mentioned  that  if  a  different  tons  per  mg/1  factor  is  used 
e.g.  8,300  tons  per  mg/1  then  the  per  ton  damage  or  benefit  value  would  be  greater. 

It  should  be  noted  that  these  estimates  are  based  on  what  has  only  been  identified  in  the  Salinity  Damage 
Model  to  date.  There  are  salinity  related  costs  that  have  not  been  included  in  the  current  model  such  as 
irrigation  management  costs  attributed  to  high  salinity  levels.  Research  may  further  clarify  the  costs  and 
benefits  that  are  attributable  to  the  salinity  control  program.  Please  see  the  next  section  and  the  section 
Identification  of  Unquantified  Damages  for  additional  discussion. 

Estimation  of  Salinity  Agricultural  Damages  in  Downstream  Areas 

The  effects  of  increasing  Colorado  River  salinity  on  downstream  agricultural  areas  in  Arizona,  California, 
and  parts  of  Nevada  have  been  estimated  in  order  to  determine  the  benefits  of  upstream  salinity  control 
measures.  Since  much  of  the  agricultural  damages  have  occurred  in  California’s  Imperial  Valley,  the 
damage  estimation  procedures  are  mostly  tailored  to  evaluate  damages  in  that  area. 

Work  is  continuing  on  research  and  data  collection  related  to  developing  a  optimization  model.  The 
model  will  be  useful  for  depicting  general  trends  that  might  be  expected  in  agricultural  production  as 
salinity  levels  change. 
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Identification  of  Unquantified  Damages 

The  Work  Group  established  a  subcommittee  to  work  with  Reclamation  to  address  unquantified  damages. 
The  subcommittee  prepared  a  list  of  salinity  damages  that  are  currently  not  identified  or  estimated  in  the 
salinity  damage  model.  This  list  is  made  up  of  three  categories.  These  categories  are  (1)  Reasonable 
Effort  to  Quantify;  (2)  Considerable  Effort  to  Quantify;  and  (3)  Cannot  be  Quantified  but  described 
qualitatively. 

Efforts  have  begun  to  address  some  of  the  issues  related  to  the  first  category.  Specifically,  Reclamation 
contracted  for  an  initial  research  study  on  the  relationship  of  salinity  to  turf  at  golf  courses  that  use 
Colorado  River  water.  For  FY  2010,  a  report  on  the  potential  damages  from  salinity  on  golf  course  turf 
grasses  has  been  prepared  and  has  been  reviewed  by  the  subcommittee.  From  the  research  report,  there  is 
an  indication  of  potential  damages  from  high  salinity  levels  on  golf  course  turf  that  receive  Colorado 
River  water.  Further  research  on  this  topic  is  being  proposed  at  this  time. 

Science  Team 

To  further  improve  and  expand  our  knowledge  of  methods  and  data  used  to  model  salinity  within  the 
Colorado  River  basin,  the  Salinity  Science  Team  was  created.  This  team  incorporates  technical  experts 
and  coordinators  from  each  Federal  agency  (Reclamation,  USDA,  NRCS,  BFM,  and  the  USGS)  that 
provides  salinity  data  and/or  modeling.  For  more  information  on  the  Science  Team,  please  refer  to  the 
last  section  of  the  USGS  Chapter  in  the  2006  FAR. 

The  following  are  some  of  the  topics  that  were  addressed  by  the  Science  Team  during  meetings  held 
about  once  a  quarter  in  FY-2010: 

1 .  Highlights  of  publication  Historical  Physical  &  Chemical  Data  in  Fake  Powell  and  Sampling  at 
Fees  Ferry  by  Vernieu 

2.  Spatial  display  of  basin  salt  loading  using  GoogleEarth 

3.  Comprehensive  design  study  &  hydrosalinity  analysis  Austin  &  Wall  Canals  &  Blacks  Fork  area 

4.  Update  on  Reclamation’s  Draft  Habitat  Replacement  Team  Report 

5.  Updates  on  Salinity  Bible 

6.  Maintenance  of  the  Huntington  Cleveland  Irrigation  Company  Salinity  Project  Chronicles 

7.  Sub-basin  Prioritizing  and  Planning 

8.  Use  of  SPARROW  outside  of  project  areas 

9.  Golf  Course  Salinity  Survey 

10.  Disposal  of  produced  water  from  natural  gas  producing  areas  in  WY 

11.  Fake  Mead  Salinity  Concentrations  Trend 

12.  Paradox  -  Hydrogeology  Study,  Alternatives,  Regression  Equations 

13.  Updates  on  Reclamation’s  Economic  Damages  Model 

14.  Desert  Fakes  Monitoring  (located  below  Huntington  Cleveland  Project  -  Emery  County,  UT) 

15.  Gunnison  Basin  selenium  management  program  and  salinity  control  activities 

16.  Reports  on  awarded  Special  Projects 

17.  Review  of  proposals  for  Special  Project  funding  and  recommending  to  the  Advisory  Council’s 
Technical  Advisory  Group  (TAG)  which  proposals  should  receive  funding. 
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Basinwide  Salinity  Control  Program  (Basinwide  Program) 

American  Recovery  and  Reinvestment  Act  of  2009,  P.L.  111-5,  February  17,  2009  (ARRA) 

The  purposes  of  the  ARRA  are,  among  others,  to  quickly  and  prudently  commence  activities  that  preserve 
and  create  jobs  promoting  economic  recovery  and  to  invest  in  infrastructure  providing  long-term 
economic  benefits. 

Reclamation’s  Upper  Colorado  Region  solicited  applications  for  reducing  salinity  contributions  to  the 
Colorado  River  through  a  Funding  Opportunity  Announcement  (FOA)  announced  in  the  spring  of  2009. 
Applications  were  evaluated  and  ranked  by  an  Application  Review  Committee  with  representatives  from 
the  Colorado  River  Basin  States  and  Reclamation.  Reclamation  awarded  grants  in  August  2009  totaling 
more  than  $11.1  million  in  ARRA  funds  and  $4.8  million  in  cost  share  funds  from  the  Basin  Funds  to 
irrigation  companies  in  Colorado,  Utah,  and  Wyoming.  These  projects  when  constructed  will  help 
control  nearly  12,000  tons  of  salt  loading. 

Table  6  on  the  following  page  lists  the  ARRA  projects  and  their  current  status.  The  projects  were  to  be 
completed  by  September  30,  2010.  Four  of  the  projects  had  the  majority  of  the  construction  completed  by 
the  time  irrigation  water  was  turned  in  the  spring  of  2010  and  the  remaining  construction  was  completed 
by  September  30,  2010.  However,  these  four  projects  requested  and  were  granted  additional  time  to 
complete  habitat  replacement  measures  and  other  minor  tasks  and  will  be  completed  by 
December  30,  2010.  The  Cortez,  CO  area  encountered  an  unusually  high  snowfall  and  winter  conditions 
during  the  winter  of  2009  and  2010  and  construction  of  the  Lone  Pine  Project  was  hindered.  The 
sponsors  of  the  project  requested  and  were  granted  additional  time  to  complete  the  construction  during  the 
upcoming  winter.  The  project  is  scheduled  to  be  completed  by  March  3 1,  201 1 . 
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Table  6  ARRA  Funding 


PROJECTS 

FUNDED  BY 

ARRA 

END  DATE 

Project  Summary 

Contract 

Amount 

Expended  to 
Date 

Balance  to 
Expend 

Percent 

Expended 

To  Be  Completed 

Peoples  Canal 
Project 

12/31/2010 

Construct  two  settling  basins  and  a  screening 
structure  at  the  canal  diversion  on  the  Henry's 
Fork  River.  Replace  the  canal  from  the  settling 
basin  to  the  last  user  -  9.1  miles  down  the 
existing  canal  right  of  way. 

$  7,160,520 

$  6,889,805 

$  270,716 

96% 

Habitat  Replacement  and 
Mitigation 

Red  Cap  Lake 

Fork  Project 

12/31/2010 

Replace  3.87  miles  of  the  Red  Cap  Canal  and 

6.87  miles  of  laterals  with  a  10.16  miles  pipeline 
conveyance  system. 

$  2,544,257 

$  2,499,257 

$  45,000 

98% 

Habitat  Replacement 

Huntington 
Cleveland  Project 

12/31/2010 

Construct  5.1  miles  of  30”  and  60”  pipe,  3 
pressure  reducing  stations,  and  2  connections  to 
existing  regulating  ponds.  Abandon  9.1  miles  of 
canal  and  provide  an  alternate  means  to  deliver 
winter  livestock  water  in  an  additional  20.1 
miles  of  canal. 

$  2,902,538 

$  2,610,715 

$  291,823 

90% 

Construction  of  Settling 

Pond  and  Habitat 

Replacement 

Farson/Eden 
Pipeline  Pjct 

11/30/2010 

Replace  earth-lined  laterals  with  pipe  in  a 
pressurized  pipeline  network  system.  Replace 
approximately  8,324  feet  of  canal  with  8"-18" 
HDPE  DR  32.5  pipe.  Convert  2,450  feet  of  an 
existing  earth-lined  lateral  to  a  drainage  lateral 
to  drain  the  system  in  the  fall. 

$  545,120 

$  541,221 

$  3,899 

99% 

Installation  of  electrical 
components  for  the 
completion  of  the  SCADA 
Master  Station  and  a  small 
pump  for  the  drum  rotating 
screen.  Product  was  on 
backorder  until  after 

September  30th. 

Lone  Pine  Salinity 
Project 

3/31/2011 

Pipe  approximately  25,512  linear  feet  of  the 
lower  reaches  of  the  Lone  Pine  Canal  with  pipe 
ranging  in  size  from  26"  to  36"  HDPE  pipe. 

The  head  pressure  developed  in  this  gravity  pipe 
will  also  be  utilized  for  existing  and  future  on- 
farm  sprinkler  improvements. 

$  2,173,268 

$  1,915,623 

$  257,644 

88% 

Project  has  been  more  than 
60%  completed.  Due  to 
unforeseen  weather  issues 
the  remaining  construction 
and  habitat  replacement  will 
be  done  this  fall/winter 
construction  season 

ADMINISTRATION 

COSTS 

$  552,869 

$  499,307 

$  53,562 

90% 

TOTALS 

$  15,878,571 

$ 

14,955,928 

$  922,643 

94% 

67 


Page  left  intentionally  blank 


68 


Price  -  San  Rafael  River  Basins,  Utah 

Huntington  Cleveland  Irrigation  Company  (HCIC)  Project:  The  Project  is  located  in  northern  Emery 
County,  in  and  around  the  towns  of  Huntington,  Lawrence,  Cleveland,  and  Elmo.  The  Project  was 
selected  in  the  2004  Request  for  Proposals  (RFP)  and  awarded  a  cooperative  agreement  in  September 
2004.  A  new  cooperative  agreement  was  executed  in  November  2006  and  was  modified  again  in 
September  2009.  Approximately  350  miles  of  open  earthen  canals  and  laterals  are  being  replaced  with  a 
pressurized  pipeline  distribution  system  (Distribution  System)  to  accommodate  sprinkler  irrigation  on 
about  16,000  acres.  Funding  for  this  project  is  being  shared  between  Reclamation’s  Basinwide  Program, 
HCIC,  NRCS’s  EQ1P,  the  Parallel  Program,  and  Rocky  Mountain  Power,  formally  known  as  Utah  Power 
and  Light.  The  last  of  Reclamation’s  share  of  $17,1 16,336  for  the  Off-farm  Distribution  System  was 
obligated  in  2008.  Reclamation  can  provide  up  to  an  additional  $6,000,000  in  funding  equally  50/50  with 
HCIC  funds  for  completion  of  the  Distribution  System.  Since  2009  Reclamation  has  provided  about 
$2,000,000  in  additional  funding.  The  Project,  scheduled  to  be  completed  in  2012,  will  result  in  the 
annual  reduction  of  59,000  reportable  tons  of  salt  in  the  Colorado  River  at  an  anticipated  cost  of 
approximately  less  than  $100/ton.  Of  the  59,000  tons  of  salt,  13,000  are  attributed  to  the  Off-Farm 
Distribution  System  and  46,000  tons  are  attributed  to  the  On-Farm  Distribution  System  and  the  on-farm 
salinity  control  measures  (sprinklers). 

Cottonwood  Creek  Irrigation  Improvement  Project:  The  $6,509,548  Cottonwood  Creek  Irrigation 
Improvement  Project  is  located  in  Emery  County,  west  of  Castledale,  Utah.  It  was  selected  from  the 
applications  received  in  the  2008  FOA.  A  Cooperative  Agreement  was  executed  in  February  2010. 
Construction  is  expected  to  begin  late  in  2010.  This  project  will  replace  approximately  31  miles  of 
earthen  canals  and  laterals  with  a  pressurized  pipeline  system  resulting  in  a  reduction  of  2,094  reportable 
tons  of  salt  in  the  Colorado  River.  It  is  expected  that  the  pressurized  pipeline  will  induce  on-farm 
improvements  resulting  in  the  annual  reduction  of  an  additional  9,100  reportable  tons  of  salt.  It  is 
anticipated  that  the  project  will  result  in  the  total  annual  reduction  of  1 1,194  reportable  tons  of  salt  in  the 
Colorado  River  at  an  anticipated  cost  of  approximately  $59  per  ton  of  salt. 

Big  Sandy  Project,  Wyoming 

Eden  Valley,  Farson/Eden  Pipeline  Project:  The  Farson/Eden  Pipeline  Project  is  located  in  Sweetwater 
County,  in  the  vicinity  of  Farson,  Wyoming.  It  was  selected  from  the  applications  received  in  the  2008 
FOA.  A  Cooperative  Agreement  was  executed  in  February  of  2009  for  the  amount  of  $6,453,072.  This 
project  will  replace  approximately  24  miles  of  earthen  laterals  with  irrigation  pipe  resulting  in  the  annual 
reduction  of  6,594  reportable  tons  of  salt  in  the  Colorado  River  at  an  anticipated  cost  of  approximately 
$52.57  per  ton  of  salt.  This  project  is  about  half  complete  and  will  be  completed  by  2012. 

Gunnison  Basin,  Colorado 

Uncompahgre  Valley  Water  Users  Association  (UVWUA)  Phase  3  Project:  In  FY  2010,  the  UVWUA 
continued  construction  of  Phase  3  of  their  East  Side  Laterals  (ESL)  project  which  involves  the  piping  of 
10.5  miles  of  laterals  under  the  South  and  Selig  Canal  systems  and  the  reduction  of  about  2,300  tons  of 
salt  loading  annually.  This  phase  is  utilizing  $1.3  million  of  salinity-control  funding  as  well  as  funding 
from  the  Reclamation’s  Departmental  Irrigation  Drainage  (selenium)  Program.  Construction  of  Phase  3 
will  be  completed  in  201 1 . 

UVWUA  Phase  4  Project:  As  a  result  of  the  2008  Basinwide  Program  FOA,  the  UVWUA  was  awarded  a 
cooperative  agreement  for  Phase  4  of  the  ESL  in  December  2008.  This  phase  involves  an  additional  1 1 
miles  of  laterals  under  the  Selig  and  East  Canal  systems  and  the  reduction  of  about  3,700  tons  of  salt 
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loading  annually.  Approximately  $2  million  of  salinity -control  funding  will  be  supplemented  with 
approximately  $800,000  from  a  Section  319  grant  obtained  through  the  Colorado  Division  of  Public 
Health  and  Environment.  Construction  of  one  short  lateral  was  completed  in  FY  2009.  Additional 
laterals  were  completed  in  FY2010  and  the  remaining  portions  of  Phase  will  be  completed  in  2012. 

Grandview  Canal  and  Irrigation  Company  Project:  Awarded  from  the  2008  FOA,  this  project  involves 
piping  a  portion  of  the  Grandview  Canal  and  several  laterals  in  an  area  tributary  to  the  North  Fork  of  the 
Gunnison  River  near  Crawford  in  Delta  County.  In  July  2009,  Reclamation  entered  into  an  agreement  to 
provide  $5.3  million  to  pipe  4.8  miles  of  main  canal  and  5  miles  of  laterals  and  convert  about  900  acres  of 
currently  flood -irrigated  farmland  to  sprinkler  irrigation.  Construction  began  in  September  2010  with 
completion  expected  by  late  2011.  The  project  is  expected  to  reduce  salt  loading  by  6,400  tons/year. 

Grand  Valley,  Colorado 

Grand  Valley  Irrigation  Company  (GVIC)  Project:  As  a  result  of  selection  under  the  2008  Basinwide 
Program  FOA,  the  GVIC  was  awarded  a  $3  million  cooperative  agreement  to  line  about  2.9  miles  of  their 
main  canal  within  the  city  of  Grand  Junction.  A  salt  loading  reduction  of  approximately  4,500  tons 
annually  is  expected.  The  canal  lining  will  consist  of  a  PVC  membrane  with  a  shotcrete  cover. 
Construction  began  in  November  2008  and  approximately  2.0  miles  of  canal  lining  have  been  completed. 
The  remaining  0.9  miles  of  canal  lining  will  be  completed  in  201 1.  The  habitat  replacement  work  was 
completed  this  past  summer. 

San  Juan  River  Basin,  New  Mexico 

San  Juan  River  Demonstration  Project:  The  San  Juan  River  Dineh  Water  Users,  Inc.  operates  the 
Hogback  and  Fruitland  irrigation  projects  located  on  both  sides  of  the  San  Juan  River  near  Shiprock,  NM. 
The  projects  consist  of  about  50  miles  of  lined  main  canals  and  over  250  miles  of  unlined  laterals  that 
provide  water  to  about  13,000  acres  of  irrigated  land.  The  average  irrigated  parcel  size  is  about  13  acres. 
This  $194,000  demonstration  project  would  replace  about  a  lateral  about  7,900  feet  long  with  an 
approximately  2  acre  settling  pond  and  about  5,000  feet  of  PVC  pipe.  The  estimated  salt  savings  for  this 
activity  is  about  199  tons/year  and  the  project  will  be  completed  in  201 1 .  The  purpose  of  the 
demonstration  is  to  determine  if  the  NRCS  EQIP  can  be  successfully  implemented  on  the  Navajo 
Reservation.  This  lateral  provides  water  to  about  167  acres  of  irrigated  land  consisting  of  12  separate 
parcels.  Successful  implementation  of  land  leveling  and  installation  of  gated  pipe  would  result  in  an 
estimated  salt  savings  of  384  tons/year.  Combined  cost  effectiveness  of  this  project  is  about  $43/ton.  The 
majority  of  the  habitat  replacement  work  was  completed  in  2010  and  construction  of  the  salinity  features 
will  begin  this  fall  with  completion  scheduled  later  this  winter. 

Funding  Opportunity  Announcement  (FOA) 

Reclamation  released  a  FOA  September  1,  2010.  Reclamation  held  workshops  for  interested 
entities  in  Grand  Junction  CO,  and  Provo  UT,  on  September  21  and  22,  2010,  respectively,  to 
answer  questions  and  review  the  completion  of  the  Part  IIs  and  the  application.  Beginning 
October  1,  2010,  interested  entities  submitted  Part  IIs  of  the  FOA,  a  detailed  description  of  their  proposed 
project,  to  Reclamation  to  determine  a  salt  load  reduction  estimate.  These  submittals  are  processed  on 
first-come  first-served  basis  and  the  entities  are  sent  a  letter  from  the  Program  Manager  with  the 
salt  load  reduction  estimate.  Reclamation  will  not  accept  Part  IIs  after  3:00  pm  MST 
November  17,  2010,  for  salt  load  reduction  estimates.  Applications  to  be  considered  must  be 
received  by  Reclamation  in  Salt  Lake  City,  by  3:00  pm  MST  December  17,  2010.  An 
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application  review  committee  (ARC)  will  be  convened  in  January  201 1  to  review,  evaluate,  and 
rank  the  applications.  Reclamation  will  award  agreements  to  entities  with  successful 
applications  by  March  2011. 


Paradox  Valley  Unit,  Colorado 

This  project  intercepts  extremely  saline  brine  (260,000  mg/1  total  dissolved  solids)  before  it  reaches  the 
Dolores  River  and  disposes  of  the  brine  by  deep  well  injection  (injection  interval  about  14,000  feet  below 
ground  surface).  Seismicity  associated  with  the  injection  process  has  diminished  since  the  injection  rate 
reduction  in  FY  2000  and  remains  at  a  low  frequency  and  magnitude. 

The  project  continues  to  intercept  and  dispose  of  100,000+  tons  of  salt  annually,  but  the  pressure 
necessary  to  inject  the  brine  into  the  disposal  formation  at  14,000  feet  is  increasing.  Modification  of  the 
facility  to  operate  at  a  higher  injection  pressure  to  extend  the  life  of  the  current  injection  well  was 
completed  in  2009.  Reclamation  has  initiated  a  Plan  of  Study  to  investigate  the  feasibility  of  other  salt 
reduction  alternatives  to  augment  the  project,  including  a  second  injection  well.  As  part  of  the  Plan  of 
Study,  an  investigation  of  alternative  salinity  control  methods  was  completed  in  June,  2008.  The  results 
of  the  investigation  indicated  a  need  for  a  current  characterization  of  the  regional  groundwater  flow  to 
determine  the  appropriate  strategy  for  future  salinity  control  efforts.  An  interagency  agreement  was 
initiated  with  the  USGS  to  conduct  a  hydro  geologic  study,  and  investigations  for  Phase  I  of  the  study 
began  in  the  second  quarter  of  FY  2009.  Phase  I  was  essentially  completed  in  the  third  quarter  of 
FY  2010,  resulting  in  a  preliminary  conceptual  flow  model  of  groundwater  flow  in  the  stream- 
aquifer  system  in  the  Paradox  Valley.  The  preliminary  conceptual  flow  model  indicates  that 
alternatives  to  reduce  the  amount  of  brine  being  produced,  identified  in  the  2008  investigation, 
may  not  be  feasible.  Some  additional  work  is  necessary  to  verify  the  results  of  Phase  I.  If  the  Phase 
I  results  are  verified,  Phase  II  of  the  study  may  not  be  implemented. 
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Table  7  Paradox  Well  Injection  Evaluation 


Injection  Period 

Operational 

Days1 

Pressure 

Start 

Pressure 

End 

Pressure 

Increase 

Tons  of 
Salt 

Injected2 

No.  of 
Induced 
Seismic 
Events 

Maximum 
Magnitude 
of  Induced 
Seismic 
Events 

Estimated 
Tons  of 
Salt 

Entering 
the  River3 

148 

1609 

4432 

2823 

52,860 

25 

2.9 

8,877 

iuiiiua^M«ga 

178 

929 

4593 

3664 

58,953 

34 

2.2 

9,801 

144 

1172 

4627 

3455 

53,173 

27 

2.1 

18,077 

mra.EMcw 

184 

1154 

4675 

3521 

59,530 

106 

2.3 

11,055 

140 

1201 

4640 

3439 

51 ,449 

47 

2.4 

19,484 

160 

1091 

4541 

3450 

51,589 

57 

3.9 

6,515 

mnssMSKSfli 

140 

1038 

4736 

3698 

55,024 

69 

2.4 

12,571 

Wira.E51M.-M 

148 

1203 

4750 

3547 

46,551 

31 

2.6 

38,163 

■k.liBlIliklWsM 

138 

375 

4680 

4305 

44,779 

101U 

2.4 

50,148 

162 

1084 

4797 

3713 

56,920 

1 310 

2.1 

21,625 

159 

1066 

4796 

3730 

56,068 

71U 

1.1 

18,777 

163 

1232 

4712 

3480 

57,395 

31 

2.6 

10,571 

160 

1152 

4813 

3661 

54,720 

47 

1.3 

14,933 

162 

1263 

4822 

3559 

56,734 

61 

2.1 

15,874 

84 

1246 

4756 

3510 

29,163 

20 

2.6 

20,716 

160 

1157 

4891 

3734 

55,083 

70 

2.7 

17,611 

ESEMBEa 

153 

970 

4930 

3960 

51,589 

91 

2.9 

32,260 

Apr  ‘10-Sep  '1 0b 

162 

1347 

4990 

3643 

55,747 

75 

2.7 

14,364 

1  Operational  days  include  partial  days  of  operation  which  accounts  for  variations  in  tons  of  salt  injected 

2  Tons  of  salt  injected  based  on  260,000  mg/L.  Brine  concentration  varies  slightly  due  to  seasonal  and  environmental 
fluctuations. 

3  Tons  of  salt  entering  the  river  based  on  regression  equations  (Ken  Watts,  USGS  Administrative  Report  -  “Estimates  of 
Dissolved  Solids  Load  of  the  Dolores  River  in  Paradox  Valley,  Montrose  County,  CO,  1988-2009,  August  5,  2010”) 

4  Begin  100%  brine  injection 

5  No  problems 

6  Down  from  3/1/04  through  3/7/04  for  mechanical  problems 

7  Implemented  quarterly  10-day  shutdown  schedule  from  9/22  to  10/22;  M3. 9  earthquake  on  1 1/7;  plant  shut  down  until  11/18; 
discontinued  10-day  shutdown  schedule 

8  Down  from  11/13/05  through  12/31/05  for  mechanical  problems 

9  Down  from  1/1/06  through  1/19/06  and  2/16/06  through  3/2/06  for  mechanical  problems 

10  Seismic  data  for  2006  and  the  first  half  of  2007  is  likely  incomplete  due  to  seismic  network  problems 
10  Seismic  data  for  2006  and  the  first  half  of  2007  is  likely  incomplete  due  to  seismic  network  problems 

10  Seismic  data  for  2006  and  the  first  half  of  2007  is  likely  incomplete  due  to  seismic  network  problems 

11  Down  from  4/16-17/08  for  mechanical  problems 

12  Down  from  5/18-19/09  for  mechanical  problems 

*  Biannual  shutdown  schedule  changed  from  winter/summer  to  spring/fall 
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Parallel  Program 


Section  205  of  the  Act  authorizes  Reclamation  to  expend  amounts  from  the  Basin  Funds  to  repay  the 
Treasury  the  reimbursable  cost  allocation  of  salinity  projects  or  provide  a  cost  share  amount.  This 
includes  appropriations  expended  by  the  NRCS  in  their  salinity  program.  The  NRCS  has  questioned  its 
ability  to  accept  Basin  Funds  for  cost  sharing  directly  into  its  salinity  program.  Rather  than  repay  the 
Treasury,  the  Colorado  River  Basin  States  (Basin  States),  NRCS,  and  Reclamation  developed  a  “Parallel 
Program”  (PP).  Cost  share  funds  from  the  Basin  Funds  have  been  used  to  accelerate  and  supplement 
implementation  of  the  NRCS  salinity  measures  by  funding  -  through  state  agencies  in  Colorado,  Utah, 
and  Wyoming  -  salinity  control  measures  that  are  separate,  but  parallel  to,  the  salinity  control  measures 
implemented  by  the  NRCS.  Reclamation,  with  recommendations  from  the  Basin  States,  had  interpreted 
the  Act  to  allow  funds  from  the  Basin  Funds  to  be  expended  in  the  PP  to  further  the  general  purposes  of 
the  Act. 

To  clarify  authority  for  the  administration  of  the  PP,  the  Basin  States  prepared  and  put  forth  legislation 
through  then-Senator  Salazar’s  office  into  the  2008  Farm  Bill  to  amend  the  Act  that  has  now  created  the 
Basin  States  Program  (BSP).  Public  Law  1 10-246  amended  the  Act  and  established  the  BSP.  The  BSP  is 
explained  in  more  detail  later  in  the  report. 

With  the  creation  of  the  BSP,  the  PP  is  in  the  process  of  being  phased  out  and  all  funds  not  used  in  the  PP 
will  become  part  of  the  BSP.  As  of  October  15,  2010,  the  state  agencies  are  no  longer  authorized  to  enter 
into  contracts  under  the  PP.  Contracts  that  the  state  agencies  have  executed  must  have  all  practices 
installed,  constructed,  or  implemented  by  September  30,  2012,  in  order  to  receive  reimbursement.  The 
state  agencies  may  request  reimbursement  from  Reclamation  until  December  30,  2012. 

Utah  Department  of  Agriculture  and  Food  (UDAF) 

During  the  2009  -  2010  federal  fiscal  years,  UDAF,  with  the  assistance  of  two  field  technicians,  has  been 
successful  in  obligating  PP  funds.  The  table  below  summarizes  UDAF’s  efforts  in  obligating  salinity 
funds  within  two  designated  salinity  areas. 

In  the  Uintah  Basin  three  contracts  were  made.  Two  were  EQIP-type  contracts  from  NRCS  totaling 
$9,257.  These  two  irrigators  did  not  qualify  for  EQIP  funding.  However,  several  EQIP  projects  were 
dependent  on  the  installation  of  these  two  small  systems.  The  remaining  $1,871,143  was  for  a  small 
lateral  that  supplies  water  to  600  acres.  This  project  will  provide  600  acres  for  EQIP  contracts  in  201 1 . 
The  project  is  also  the  first  phase  of  a  three-phase  effort  to  finalize  pressurized  irrigation  systems  for  all 
agricultural  lands  west  of  Roosevelt.  The  average  cost  per  ton  for  all  three  phases  of  this  project  is  $98. 

UDAF  secured  four  contracts  in  the  Price  San  Rafael  area.  One  contract  for  $45,899  was  an  EQIP-type 
contract  where  the  producer  did  not  qualify  for  NRCS’s  funding.  The  remaining  three  projects  were 
sponsored  by  the  local  Conservation  District.  Two  replaced  open  irrigation  laterals  in  the  area  of 
Lawrence  and  southwest  Price.  These  two  projects  will  provide  pressure  for  sprinkler  systems  on  over 
470  acres.  The  last  project  is  the  largest  and  provides  a  pressurized  winter  livestock  watering  system  for 
the  entire  surrounding  area  of  the  Huntington  Cleveland  Irrigation  Company  service  area.  This  system 
will  insure  that  ditches  will  remain  dry  during  the  winter  season. 
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Table  8  UDAF’s  efforts  in  obligating  salinity  funds  within  two  designated  salinity  areas 


Area 

$’s 

Obligated 

Number 

of 

Contracts 

Acres 

Treated 

Acres 

Affected 

Tons  of 
Salt 

Average 

Cost 

Per  Ton 

Uintah  Basin 

$1,880,400 

3 

6 

667 

606 

$154 

Price  San  Rafael 

$2,070,071 

4 

506 

506 

2,233 

$46 

Totals 

$3,950,471 

7 

512 

1173 

2,839 

$69 

During  the  past  fiscal  year  UDAF  continued  to  make  payment  on  existing  contracts  working  towards  their 
completion. 

Table  9  Summary  salinity  expenditures  for  the  past  fiscal  year 


Area 

Payments  Made 

Acres 

Completed 

Tons  Salt 
Saved 

Contracts 

Completed 

Manila 

$245,680.22 

280 

364 

1 

Price  San  Rafael 

$728,428.00 

116 

516 

3 

Uintah  Basin 

$42,223.91 

50 

128 

1 

Totals 

$1,016,332.13 

446 

1,008 

5 

UDAF  uses  Technical  Assistance  funds  to  contract  with  the  Utah  Association  of  Conservation  Districts  to 
employ  two  full-time  salinity  planners  -  one  each  in  the  Uintah  Basin  and  Price  San  Rafael  salinity  areas. 
These  funds  are  also  used  to  employ  an  environmental  scientist  to  assist  with  data  management,  contract 
review,  and  project  consulting. 

As  UDAF  completes  treatment  of  surface  irrigation  systems,  new  opportunities  for  salt  control  will  be 
explored.  The  next  largest  contributor  to  salt  is  the  desert  rangeland.  UDAF  has  an  entire  section  devoted 
to  rangeland  improvement.  With  this  expertise  UDAF  has  been  funded  to  conduct  a  ten  year  study  to 
evaluate  the  effectiveness  of  rangeland  treatments  on  salinity  control.  This  past  year  UDAF  has  entered 
into  a  contract  with  a  large  ranch  in  Emery  County,  Utah  to  assist  in  demonstrating  the  effectiveness  of 
rangeland  treatments.  UDAF  has  installed  weather  stations,  developed  specialized  soil  probes  for 
measuring  in  situ  soil  EC  and  moisture  levels,  and  collected  one  series  of  electro-magnetic  inductance 
reading  for  the  project  area.  Soil  samples  have  been  collected  and  analyzed  to  add  to  a  comprehensive 
collection  of  pretreatment  data.  Compliance  with  NEPA  has  also  been  obtained. 

Colorado  State  Conservation  Board  (CSCB) 

The  PP  in  Colorado  is  delivered  by  six  local  conservation  districts  that  subtend  the  boundaries  of  the 
approved  salinity  control  areas  in  the  State  of  Colorado.  These  salinity  control  areas  include  the  Silt, 
Grand  Valley,  Lower  Gunnison,  McElmo,  and  Mancos  salinity  areas.  The  Bookcliff,  Mesa,  Delta, 
Shavano,  Dolores,  and  Mancos  Conservation  Districts  receive  funds  from  the  CSCB,  that  in  turn  receives 
funding  through  a  contract  with  Reclamation.  The  districts  enter  into  written  contractual  agreements  with 
individual  landowners  and  entities  for  the  installation  of  approved  salinity  control  projects  and/or  wildlife 
replacement  projects  that  lie  within  salinity  control  area  boundaries.  The  projects  are  planned,  designed, 
and  certified  by  NRCS  or  district  employees  paid  through  funding  earned  by  the  NRCS  and  reserved  for 
use  by  the  conservation  districts.  All  projects  are  planned,  designed,  and  certified  based  upon  current 
NRCS  Standards  and  Specifications.  Each  participant  signs  an  operation  and  maintenance  agreement  to 
remain  in  effect  for  the  life  of  the  irrigation  improvements  installed.  In  Colorado  the  PP  generally  follows 
planning  and  contracting  procedures  in  place  for  the  EQIP.  The  PP  in  Colorado  is  utilized: 

•  To  fund  projects  that  do  not  meet  all  EQIP  eligibility  requirements 
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•  To  fund  projects  such  as  group  or  off-farm  entities  that  are  not  eligible  or  too  complex  to  be 
implemented  through  EQIP 

•  To  fund  projects  when  there  are  insufficient  funds  available  through  EQIP. 

The  projects  are  planned  and  contracted  using  the  current  NRCS  payment  schedule.  Applications  are 
received  on  a  continuous  basis,  and  are  selected  for  funding  as  current  year  funding  is  made  available 
from  the  USBR  and  based  upon  EQIP  funds  obligated.  The  applications  are  competitively  screened  and 
prepared  by  the  NRCS. 

Applications  are  funded  by  district  in  order  of  the  best  cost  effectiveness.  All  applications  meeting  NRCS 
planning  standards  that  result  in  an  annualized  cost  per  ton  of  less  than  $60  and  that  are  also  not  eligible 
for  EQIP  are  considered  for  funding  depending  upon  funds  available.  The  cost  effectiveness  and  salt 
loading  data  used  for  these  calculations  are  standardized  for  all  salinity  control  areas  in  the  State  of 
Colorado  by  the  NRCS.  The  local  conservation  district  recommends  and  refers  the  application  for 
approval  to  the  Colorado  PP  coordinator.  Upon  approval  of  the  application,  the  District  enters  into  a 
contract  with  the  applicant  for  the  irrigation  and/or  wildlife  improvements  based  on  the  current  NRCS 
payment  rate.  The  State  of  Colorado  then  encumbers  those  funds.  Upon  completion  of  the  project,  the 
NRCS  certifies  the  installation,  and  the  district  provides  a  payment  to  the  landowner  or  entity. 

Progress: 

250  contracts  have  been  written  for  participants  to  date  for  payment  in  the  current  contract  between 
Reclamation  and  the  State  of  Colorado.  This  represents  a  total  financial  assistance  obligation  of 
$1 1,709,755.  144  participants  have  installed  salinity  control  measures  to  date  on  6,867  acres  of  irrigated 
land,  resulting  in  15,158  tons  of  salt  reduction.  Financial  assistance  payments  of  $7,858,263.00  were 
made  to  these  participants  for  these  improvements.  The  average  annual  cost/ton  for  these  improvements 
is  $53.83. 

1 1  wildlife  contracts  have  been  completed  improving  and/or  replacing  318.8  acres  of  wildlife  for  a 
financial  assistance  cost  of  $289,754.35. 

Plateau  Valley  Pilot  Project:  The  Plateau  Valley  Pilot  Project  (PVPP)  began  in  2009  to  provide 
progressive  incentives  for  salinity  control  proportional  to  the  value  of  benefits  derived,  and  identify  and 
quantify  acres  of  irrigation  improvements  that  may  be  credited  to  NRCS  salinity  control  activities  as  a 
result  of  the  implementation  of  general  EQIP  funding  in  the  Plateau  Valley  Pilot  Project  area.  $300,000 
in  funding  has  been  reserved  for  the  PVPP  in  the  contract  with  the  Reclamation  and  the  CSCB.  The 
CSCB  has  a  contract  agreement  in  place  with  the  DeBeque-Plateau  Valley  Conservation  District  to 
deliver  these  funds.  The  NRCS  provides  technical  planning,  design,  and  construction  inspection 
assistance  for  planned  practices,  and  develops  conservation  plans  for  applicants  in  the  Plateau  Valley 
Pilot  project  area.  The  NRCS  develops  General  EQIP  program  contracts  with  applicants  in  the  target 
area.  The  contracts  include  an  operation  and  maintenance  provision,  and  payment  for  basic  Irrigation 
Water  Management  or  an  enhanced  Irrigation  Water  Management  level  at  the  option  of  the  participant. 
The  program  to  date  has  expended  $56,085.00,  resulting  in  installation  of  477  acres  of  sprinklers  and  102 
acres  of  gated  pipeline.  The  corresponding  EQIP  participation  in  the  program  is  $712,953.00. 

Basin  States  Program 

The  BSP  is  to  be  implemented  by  the  Secretary  through  Reclamation.  Amounts  from  the  Basin  Funds 
used  for  cost  sharing,  not  just  those  associated  with  the  NRCS  salinity  program,  will  now  be  administered 
through  the  BSP. 


75 


The  Act  requires  a  planning  report  to  be  submitted  to  Congress  30  days  before  Reclamation  implements 
the  BSP.  The  final  Planning  Report  sent  by  the  Secretary,  was  received  by  Congress  on  Monday, 
September  14,  2009.  Reclamation  in  consultation  with  the  Basin  States  has  begun  to  implement  the  BSP 
to  replace  the  PP  on  October  1,  2010.  Interagency  agreements  have  been  executed  with  the  NRCS  to 
provide  the  technical  assistance  for  the  BSP.  Draft  cooperative  agreements  have  been  prepared  by 
Reclamation  and  reviewed  by  the  state  agencies.  Reclamation  is  finalizing  the  cooperative  agreements  to 
be  executed  with  the  state  agencies. 
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Summary  Data 

Colorado  River  Basin  Salinity  Control  Program 


The  following  tables  are  summaries  of  the  Federal  Salinity  Control  Programs. 
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Summary  of  Federal  Salinity  Control  Programs 

FY  2010 


Salinity  Unit 

Tons / Year 

Removed 

MEASURES  IN  PLACE  BY  RECLAMATION 

Basinwide  Program 

176,000 

Basin  States  Program 

1/ 

7,000 

Meeker  Dome 

48,000 

Las  Vegas  Wash  Pitman 

4,000 

Grand  Valley 

122,000 

Paradox  Valley 

2/ 

113,000 

Lower  Gunnison  Winter  Water  (USBR) 

41,000 

Dolores 

23,000 

Reclamation  Subtotal 

534,000 

MEASURES  IN  PLACE  BY  USD  A/BSP 

3/ 

Grand  Valley 

144,000 

Price-San  Rafael 

76,000 

Uinta  Basin 

149,000 

Big  Sandy  River 

57,000 

Lower  Gunnison 

106,000 

McElmo  Creek 

26,000 

Mancos 

4,000 

Muddy  Creek 

0 

Manila 

7,000 

Silt 

4,000 

Green  River 

0 

USDA  Subtotal 

573,000 

MEASURES  IN  PLACE  BY  BLM 

Nonpoint  Sources 

4/ 

85,000 

Well-Plugging 

15,000 

BLM  Subtotal 

100,000 

Measures  in  Place  Total 

1,207,000 

GOALS  TO  REACH  TARGET 

Reclamation  Basinwide  Program 

368,000 

Price-San  Rafael  (USDA/BSP) 

71,000 

Grand  Valley  (USDA/BSP) 

5/ 

0 

Uinta  Basin  (USDA/BSP) 

6/ 

11,000 

Big  Sandy  River  (USDA/BSP) 

27,000 

Lower  Gunnison  (USDA/BSP) 

80,000 

McElmo  Creek  (USDA/BSP) 

20,000 

Mancos  River  (USDA/BSP) 

8,000 

Muddy  Creek  (USDA/BSP) 

12,000 

Manila  (USDA/BSP) 

10,000 

Silt  (USDA/BSP) 

5/ 

0 

Green  River  (USDA/BSP) 

7,000 

Tier  2  (USDA) 

7/ 

20,000 

New  Well  Plugging  and  Nonpoint  Source  (BLM) 

10,000 

Goals  Subtotal 

644,000 

Target  Total 

1,851,000 

1/  Off-farm  projects  funded  by  Basin  States  Program 

2/  Paradox  injection  well  capacity  estimated  to  decline  beginning  in  2020; 

assumed  continuation  of  well  or  alternative  control  methods  after  2020 
3/  May  include  off-farm  controls  that  were  not  goaled. 

4/  BLM  non-point  source  are  estimates. 

5/  Original  goal  attained 
6/  Estimated;  original  goal  attained. 

7/  Potential  new  measures  in  areas  outside  approved  projects 


Basin  Funds  Moneys  Created  by  NRCS  EQIP  Expenditures 

as  of  9/30/10 

Parallel  Program  Agreements 


Current  Parallel  Program  Agreements 

Contract  Amount 

Currently  Obligated 

Balance  Remaining 

State  of  Colorado 

$ 

15,568,822 

$ 

11,654,317 

$ 

3,914,505 

State  of  Utah 

$ 

13,148,509 

$ 

7,832,094 

$ 

5,316,415 

Special  Proiects  (includes  proiects  for  2010) 

$ 

13,404,000 

$ 

8,748,000 

$ 

4,656,000 

Totals 

$ 

42,121,331 

$ 

28,234,411 

$ 

13,886,920 

Basin  States  Program  Agreements 

Current  NRCS  Basin  States  Agreements 

Contract  Amount 

Currently  Obligated 

Balance  to  Obligate 

NRCS  -  Colorado 

$ 

2,500,000 

$ 

2,250,000 

$ 

250,000 

NRCS  -  Utah 

2,500,000 

1 

1,000,000 

$ 

1,500,000 

Totals 

$ 

5,000,000 

$ 

3,250,000 

$ 

1,750,000 

FUNDING 

Cost  Share  on  NRCS 

Deobligations 

Fiscal  Year  2009  (in  reserve)  FA+TA 

$ 

15,389,000 

$ 

7,951,000 

$ 

7,438,000 

Fiscal  Year  2010  (in  reserve)  estimated  FA+TA 

$ 

6,200,000 

Fiscal  Year  2011  (in  reserve)  estimated  FA+TA 

$ 

6,200,000 

Special  Proiects  (in  reserve) 

4,656,000 

Total  amount  in  reserve 

$ 

32,445,000 

State  of  Colorado  (remaining  to  obligate) 

$ 

(3,914,505) 

State  of  Utah  (remaining  to  obligate) 

$ 

(5,316,415) 

NRCS  -  CO  (current  expected  contract  amount) 

$ 

(2,500,000) 

NRCS  -  UT  (current  expected  contract  amount) 

(2,500,000) 

Total  Estimated  Amount  for  Basin  States  Program, 

October  1st,  2010 

$ 

18,214,080 

COLORADO  RIVER  BASIN  SALINITY  CONTROL  PROGRAM  TITLE  II 

Actual  Appropriations  and  Payments  from  the  Basin  Funds  1996  thru  2010 
September  30,  2010 
TOTAL  PROGRAM  ($1,000) 


Unit 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

Subtotal 

2011 

2012 

2013 

2014 

Grand  Valley  O&M 

0 

0 

3,755 

1,363 

1,709 

685 

1,293 

1,128 

961 

700 

1,491 

1,340 

1,228 

1,761 

1,574 

18,988 

1,889 

1,889 

1,889 

1,889 

Paradox  Valley  O&M 

0 

0 

1,375 

2,032 

4,169 

2,016 

2,685 

2,123 

2,461 

2,019 

2,415 

2,668 

3,212 

3,119 

3,670 

33,964 

2,932 

2,932 

2,932 

2,932 

Lower  Gunnison  O&M 

0 

0 

401 

455 

599 

331 

321 

0 

0 

0 

0 

0 

0 

0 

0 

2,107 

0 

0 

0 

0 

McElmo  Creek  (Dolores)  O&M 

0 

0 

405 

471 

523 

313 

385 

433 

474 

467 

671 

459 

576 

595 

747 

5,772 

876 

876 

876 

876 

USBR  Basinwide  Program 

500 

6,333 

10,858 

16,783 

21,459 

11,891 

15,885 

12,427 

13,090 

10,755 

12,540 

13,870 

11,401 

25,091 

10,863 

193,746 

9,446 

9,446 

9,446 

9,446 

Subtotal  (USBR  Program)  _ 

500 

6,333 

16,794 

21,104 

28,459 

15,236 

20,569 

16,111 

16,986 

13,941 

17,117 

18,337 

16,417 

30,566 

16,854 

255,324 

15,143 

15,143 

15,143 

15,143 

USDA  Program 

0 

4,428 

4,155 

5,995 

8,355 

5,785 

13,022 

19,763 

27,975 

25,681 

28,962 

28,238 

25,008 

25,949 

17,263 

240,579 

25,714 

24,286 

22,857 

22,857 

BLM  (no  Basin  Funds) 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

751 

800 

800 

800 

800 

11,951 

800 

800 

800 

800 

Total 

1,300 

11,561 

21,749 

27,899 

37,614 

21,821 

34,391 

36,674 

45,761 

40,422 

46,830 

47,375 

42,225 

57,315 

34,917 

507,854 

41,657 

40,228 

38,800 

38,800 

APPROPRIATIONS  EXPENDED  ($1,000) 


Unit 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

Subtotal 

2011 

2012 

2013 

2014 

Grand  Valley  O&M 

0 

0 

2,525 

1,144 

1,172 

685 

993 

885 

739 

668 

1,125 

1,007 

876 

1,320 

1,102 

14,241 

1,417 

1,417 

1,417 

1,417 

Paradox  Valley  O&M 

0 

0 

1,375 

1,307 

2,751 

2,016 

2,027 

1,516 

1,780 

1,918 

1,827 

1,975 

2,378 

2,341 

2,824 

26,035 

2,199 

2,199 

2,199 

2,199 

Lower  Gunnison  O&M 

0 

0 

401 

319 

320 

331 

179 

0 

0 

0 

0 

0 

0 

0 

0 

1,550 

McElmo  Creek  (Dolores)  O&M 

0 

0 

405 

340 

350 

313 

247 

366 

343 

445 

527 

293 

392 

421 

485 

4,927 

613 

613 

613 

613 

USBR  Basinwide  Program 

500 

3,464 

7,600 

12,541 

12,044 

10,791 

1 1 ,498 

8,548 

9,547 

8,270 

8,474 

8,948 

7,984 

17,281 

7,604 

135,094 

6,612 

6,612 

6,612 

6,612 

Subtotal  (USBR  Program)  _ 

500 

3,464 

12,306 

15,651 

16,637 

14,136 

14,944 

11,315 

12,409 

11,301 

1 1 ,953 

12,223 

1 1 ,630 

21,363 

12,015 

181,847 

10,841 

10,841 

10,841 

10,841 

USDA  Program 

0 

3,100 

2,894 

4,016 

3,805 

5,785 

10,451 

12,714 

19,488 

19,798 

19,661 

19,667 

17,611 

18,551 

14,697 

172,238 

18,000 

17,000 

16,000 

16,000 

Total 

500 

6,564 

15,200 

19,667 

20,442 

19,921 

25,395 

24,029 

31,897 

31,099 

31,614 

31,890 

29,241 

39,914 

26,712 

354,085 

28,841 

27,841 

26,841 

26,841 

UPPER  BASIN  FUND  COST  SHARE  PAYMENTS  ($1,000) 


Unit 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

Subtotal 

2011 

2012 

2013 

2014 

Grand  Valley  O&M 

0 

0 

184 

33 

91 

0 

45 

20 

33 

32 

55 

50 

44 

68 

71 

726 

71 

71 

71 

71 

Paradox  Valley  O&M 

0 

0 

0 

109 

208 

0 

99 

49 

102 

101 

88 

104 

134 

115 

139 

1,248 

110 

110 

110 

110 

Lower  Gunnison  O&M 

0 

0 

0 

20 

42 

0 

21 

0 

0 

0 

0 

0 

0 

0 

0 

83 

McElmo  Creek  (Dolores)  O&M 

0 

0 

0 

20 

26 

0 

21 

5 

20 

22 

22 

25 

25 

20 

39 

245 

39 

39 

39 

39 

USBR  Basinwide  Program 

0 

446 

489 

739 

1,540 

0 

658 

314 

531 

531 

615 

1,676 

513 

1,052 

489 

9,593 

425 

425 

425 

425 

Subtotal  (USBR  Program) 

0 

446 

673 

921 

1,907 

0 

844 

388 

686 

686 

780 

1,855 

716 

1,255 

738 

1 1 ,895 

645 

645 

645 

645 

USDA  Projects 

0 

199 

189 

296 

682 

0 

386 

572 

1,274 

1,256 

1,286 

1,286 

1,132 

1,145 

1,193 

10,896 

1,157 

1,093 

1,029 

1,029 

Total  Payment 

0 

645 

862 

1,217 

2,589 

0 

1,230 

960 

1,960 

1,942 

2,066 

3,141 

1,848 

2,400 

1,931 

22,791 

1,802 

1,738 

1,674 

1,674 

LOWER  BASIN  FUND  COST  SHARE  PAYMENTS  ($1,000) 


Unit 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

Subtotal 

2011 

2012 

2013 

2014 

Grand  Valley  O&M 

0 

0 

1,046 

186 

446 

0 

255 

223 

189 

0 

311 

283 

308 

373 

401 

4,021 

401 

401 

401 

401 

Paradox  Valley  O&M 

0 

0 

0 

616 

1,210 

0 

559 

558 

579 

0 

500 

589 

700 

663 

707 

6,681 

623 

623 

623 

623 

Lower  Gunnison  O&M 

0 

0 

0 

116 

237 

0 

121 

0 

0 

0 

0 

0 

0 

0 

0 

474 

McElmo  Creek  (Dolores)  O&M 

0 

0 

0 

111 

147 

0 

117 

62 

111 

0 

122 

141 

159 

154 

223 

1,347 

223 

223 

223 

223 

USBR  Basinwide  Program 

0 

2,423 

2,769 

3,503 

7,875 

1,100 

3,729 

3,565 

3,012 

1,954 

3,451 

3,246 

2,904 

6,758 

2,770 

49,059 

2,409 

2,409 

2,409 

2,409 

Subtotal  (USBR  Program) 

0 

2,423 

3,815 

4,532 

9,915 

1,100 

4,781 

4,408 

3,891 

1,954 

4,384 

4,259 

4,071 

7,948 

4,101 

61,582 

3,656 

3,656 

3,656 

3,656 

USDA  Projects 

0 

1,129 

1,072 

1,683 

3,868 

0 

2,185 

6,477 

7,213 

4,627 

8,015 

7,285 

6,265 

6,253 

1,373 

57,445 

6,557 

6,193 

5,829 

5,829 

Total 

0 

3,552 

4,887 

6,215 

13,783 

1,100 

6,966 

10,885 

11,104 

6,581 

12,399 

1 1 ,544 

10,336 

14,201 

5,474 

119,027 

10,214 

9,849 

9,485 

9,485 

COLORADO  RIVER  BASIN  SALINITY  CONTROL  PROGRAM  TITLE  II 

Lower  Colorado  River  Basin  Development  Fund 

As  of  9/30/10 


A 

B 

c 

D 

E 

F 

G 

H  1 

J 

K 

L 

M 

N 

O 

P 

Q 

Revenues 

Deficiency 

Payments 

Repayment 
Transfer  to 
Treasury 

Up-front  Cost  Sharing 

Paradox 

Valley 

O&M 

Grand 

Valley 

O&M 

McElmo 

Creek 

O&M 

Lower 

Gunnison 

O&M 

Basinwide 

SCP 

NRCS  SCP  Cost  Share 

Actual 
Transfer  to 
UC  Region 

Projected 

LCRBDF 

T  ransfer  to 
UC  Region 

Actual 

LCRBDF 

Balance 

Available 

Projected 

LCRBDF 

Balance 

Available 

Cost  Share 
Earned 
NRCS 
SCP 

Amount  in 
Reserve  for 
Parallel 
Proqram 

Requested 
For  Parallel 
Program 

Year 

Hoover 

Parker 
&  Davis 

1987 

1 ,540,705 

1 ,540,705 

1988 

9,359,325 

1 ,532,868 

56,609 

9,310,553 

1989 

8,442,385 

1 ,532,868 

671,012 

15,549,058 

1990 

8,899,348 

1 ,532,868 

967,576 

21,947,962 

1991 

8,055,138 

1 1 ,532,868 

2,424,156 

16,046,075 

1992 

7,622,748 

1 ,532,868 

3,341 ,252 

18,794,703 

1993 

6,960,423 

1 ,532,868 

5,502,160 

18,720,097 

1994 

8,830,220 

1 ,532,868 

7,853,582 

18,163,867 

1995 

8,212,818 

1 ,532,868 

5,833,699 

19,010,118 

1996 

9,644,684 

1 ,532,868 

4,575,630 

22,546,305 

1997 

9,172,879 

1 ,532,868 

1 ,370,282 

2,423,000 

1,129,000 

1,129,000 

3,552,000 

25,264,033 

1998 

10,398,524 

1 ,532,868 

2,279,925 

1 ,046,000 

2,769,000 

1,072,000 

1,072,000 

4,887,000 

26,962,764 

1999 

10,908,408 

730,073 

1,180,267 

616,000 

186,000 

1 1 1 ,000 

116,000 

3,503,000 

1,683,000 

1,683,000 

6,215,000 

29,745,832 

2000 

10,410,325 

1 ,034,975 

1,210,000 

446,000 

147,000 

237,000 

7,875,000 

3,868,000 

3,868,000 

13,783,000 

25,338,183 

2001 

10,255,846 

1 ,034,975 

0 

0 

0 

0 

1,100,000 

0 

0 

1,100,000 

33,459,054 

2002 

8,674,271 

1 ,029,973 

559,000 

255,000 

117,000 

121,000 

3,729,000 

2,185,000 

2,185,000 

6,966,000 

34,137,353 

2003 

8,202,777 

1 ,032,474 

558,000 

223,000 

62,000 

3,565,000 

6,477,000 

6,477,000 

10,885,000 

30,422,655 

2004 

8,307,425 

1 ,032,474 

579,000 

189,000 

1 1 1 ,000 

3,012,000 

7,213,000 

7,213,000 

11,104,000 

26,593,607 

2005 

6,700,765 

448,360 

1 ,032,474 

0 

0 

0 

1 ,954,000 

4,627,000 

4,627,000 

6,581,000 

26,129,258 

2006 

8,174,033 

1 ,462,305 

4,901,904 

500,000 

311,000 

122,000 

3,451,000 

8,015,000 

8,015,000 

12,399,000 

18,464,691 

2007 

8,008,372 

1,418,252 

779,905 

589,000 

283,000 

141,000 

3,246,000 

7,285,000 

7,285,000 

11,544,000 

15,567,410 

2008 

7,842,785 

1 ,478,286 

419,593 

700,000 

308,000 

159,000 

2,904,000 

6,265,000 

6,265,000 

10,336,000 

14,132,888 

2009 

7,574,720 

1 ,547,288 

997,172 

1/  663,000 

1/  373,000 

1/  154,000 

1/  6,296,000 

1/  6,758,000 

3/  7,616,671 

2,539,634 

1/  0 

21 

14,244,000 

22,257,725 

2010 

7,201,523 

1,519,805 

997,172 

707,493 

401,483 

223,307 

2,770,028 

5,270,000 

3,897,098 

1 ,372,902 

5,475,213 

4/ 

9,372,311 

24,506,667 

20,609,569 

Subtotal 

199,400,446 

7,874,296 

27,591,621 

50,349,241 

6,681 ,493 

4,021,483 

1 ,347,307 

474,000 

48,597,028 

61,847,000 

104,827,213 

2011 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

2,550,000 

6,557,000 

3,147,360 

3,409,640 

4/ 

10,170,365 

18,536,557 

2012 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

5,253,000 

6,557,000 

3,147,360 

3,409,640 

4/ 

13,660,205 

12,973,704 

2013 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

5,482,000 

5,828,000 

2,797,440 

3,030,560 

4/ 

14,296,965 

6,774,092 

2014 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

5,709,000 

5,465,000 

2,623,200 

2,841,800 

4/ 

13,130,398 

1 ,741 ,047 

2015 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

6,052,000 

5,100,000 

2,448,000 

2,652,000 

4/ 

12,965,123 

-3,126,723 

2016 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

6,395,000 

4,735,000 

2,272,800 

2,462,200 

4/ 

12,943,483 

-7,972,853 

2017 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

6,737,000 

4,372,000 

2,098,560 

2,273,440 

4/ 

12,878,083 

-12,753,583 

2018 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

7,080,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

12,667,283 

-17,323,513 

2019 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

7,423,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

12,791,643 

-22,017,804 

2020 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

7,765,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

12,958,803 

-26,879,254 

2021 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

8,108,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

13,170,763 

-31,952,664 

2022 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

8,565,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

13,540,283 

-37,395,594 

2023 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

9,021,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

13,996,283 

-43,294,524 

2024 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

9,478,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

14,453,283 

-49,650,454 

2025 

7,574,720 

1,519,805 

997,172 

707,493 

401,483 

223,307 

9,935,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

14,910,283 

-56,463,384 

2026 

7,574,720 

1,519,805 

997,174 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-55,163,317 

2027 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-53,598,767 

2028 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-52,034,217 

2029 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-50,469,667 

2030 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-48,905,117 

2031 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-47,340,567 

2032 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-45,776,018 

2033 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-44,21 1 ,468 

2034 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-42,646,918 

2035 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-41,082,368 

2036 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-39,517,818 

2037 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-37,953,268 

2038 

7,574,720 

1,519,805 

732,692 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-36,388,718 

2039 

7,574,720 

1,519,805 

732,704 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-34,824,181 

2040 

7,574,720 

1,519,805 

311,839 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-32,838,778 

2041 

7,574,720 

1,519,805 

304,504 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-30,846,040 

2042 

7,574,720 

1,519,805 

304,499 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-28,853,297 

2043 

7,574,720 

1,519,805 

264,267 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-26,820,322 

2044 

7,574,720 

1,519,805 

254,124 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-24,777,204 

2045 

7,574,720 

1,519,805 

254,124 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-22,734,086 

2046 

7,574,720 

1,519,805 

254,145 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-20,690,990 

2047 

7,574,720 

1,519,805 

132,705 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-18,526,453 

2048 

7,574,720 

1,519,805 

76,998 

707,493 

401,483 

223,307 

1 ,822,000 

3,643,000 

1 ,748,640 

1,894,360 

4/ 

6,797,283 

-16,306,209 

Total 

487,239,806 1 

65,626,880 

27,591,621 

77,986,208 

33,566,227 

19,277,837 

9,832,973 

474,000 

196,056,028 

213,394,000 

84,256,329 

129,137,671 

326,976,770 

1/  Upfront  cost  sharing  was  created  but  not  requested  by  the  UC  Region  this  year.  Cost  Share  obligations  were  met  by  funds  already  sitting  in  the  UC  Region  account,  mostly  from  Unliqiudated  Obligations  in  the  Parallel  Program. 
2/  For  information  purposes,  this  is  the  total  amount  that  could  have  been,  but  not  requested  by  the  UC  Region.  It  includes  cost-sharing  of  $4.8  M  for  ARRA  funds. 

3/  This  amount  includes  $2,516,671  held  in  reserve  in  2009  and  $5,100,00  deobligated  to  reserve  from  cooperative  agreements  with  UDAF  and  CSCB. 

4/  Includes  25%  per  year  for  4  years  of  each  amount  held  in  Reserve  beginning  the  year  after  held  in  Reserve. 


COLORADO  RIVER  BASIN  SALINITY  CONTROL  PROGRAM  TITLE 

Upper  Colorado  River  Basin  Fund 

As  of  9/30/2010 

C  D  E  F  G  H 


Up-front  Cost  Sharing 


Total 

Transfer  to 
UC  Region 


2001 

i  0 

0 

0 

45,000 

21,000 

20,000 

2004 

102,000 

33,000 

2005 

101,000 

32,000 

1  22,000 

88,000 

104,000 

HBHB 

2008 

134,000 

44,000 

25,000 

2009 

115,000 

20,000 

2010 

138,540 

70,850 

39,407 

1,245,540 

725,850 

245,407 

446,000 

489,000 

739,000 

1,540,000 


0 

658,000 

314,000 

531,000 

531,000 


607,000 


199,000 

189,000 

296,000 

682,000 


0 

386,000 

572,000 

1,274,000 

1,256,000 


1,416,000 


1,676,000  1/  1,286,000 


138,540 

138,540 

138,540 

138,540 

138,540 


138,540 

138,540 

138,540 

138,540 

138,540 


138,540 

138,540 

138,540 

138,540 

138,540 


138,540 

138,540 

138,540 

138,540 

138,540 


138,540 

138,540 

138,540 

138,540 

138,540 


138,540 

138,540 

138,540 

138,540 

138,540 


138,540 

138,540 

138,540 

138,540 

138,540 


138,540 

138,540 

138,540 


6,510,060  3,418,150  1,742,873 


513,000 

1,052,000 

488,829 


9,584,829 


488,829 

488,829 

488,829 

488,829 

488,829 


488,829 

488,829 

488,829 

488,829 

488,829 


488,829 

488,829 

488,829 

488,829 

488,829 


1,106,000 

1,145,000 

1,192,592 


645,000 

862,000 

1,217,000 

2,587,000 


0 

1,230,000 
960,000 
1,960,000 
1 ,942,000 


2,188,000 
3,141,000  2/ 
1,822,000 
2,400,000 
1,930,218 


10,999,592  22,884,218 


1,029,000  1,766,626 

1,029,000  1,766,626 

964,000  1,701,626 

900,000  1,637,626 

900,000  1,637,626 


836,000  1,573,626 

771,000  1,508,626 

771,000  1,508,626 

707,000  1 ,444,626 

643,000  1,380,626 


643,000  1,380,626 

643,000  1,380,626 

643,000  1,380,626 

643,000  1,380,626 

643,000  1,380,626 


248,797 

248,797 

248,797 

248,797 

248,797 


248,797 

248,797 

248,797 

248,797 

248,797 


248,797 

248,797 

248,797 

248,797 

248,797 


248,797 

248,797 

248,797 

248,797 

248,797 


248,797 

248,797 

248,797 


22,764,5921  51,435,939 


Total 

Repayment 
Transfer  to 
Treasury 


6,918 

90,088 

110,531 

156,936 


200,047 
301,475 
451,325 
357,687 
1 ,934,454 


2,750,148 

285,643 

135,666 

87,604 

0 


6,868,522 


0 


1,384,314 

0 


3,200,008 

64,747 


0 

347,605 

158,454 

0 

0 


1,071,189 

1,919,584 

0 


15,014,423 


Total 

Annual 

Requirement 


6,918 

90,088 

110,531 

156,936 


200,047 
301,475 
451,325 
357,687 
1 ,934,454 


2,750,148 

930,643 

997,666 

1,304,604 

2,587,000 


0 

1,230,000 
960,000 
1,960,000 
1 ,942,000 


2,188,000 

3,141,000 

1,822,000 

2,400,000 

1,930,218 


29,752,740 


1,766,626 

1.766.626 

1.701.626 

1 .637.626 
1,637,626 


1.573.626 

1.508.626 

1.508.626 

1.444.626 

1.380.626 


1,380,626 

1,380,626 

1,380,626 

1,380,626 

1,380,626 


1,633,111 

248,797 

248,797 

248,797 

248,797 


248,797 

248,797 

248,797 

248,797 

248,797 


248,797 

248,797 

248,797 

3,448,805 

313,544 


248,797 

596,402 

407,251 

248,797 

248,797 


1,319,986 

2,168,381 

248,797 


66,450,362 


83,000  16,917,264 


1/  In  FY2003  $1 ,103,000  was  transferred  from  the  Upper  Basin  Fund,  but  was  not  transferred  into  the  Salinity  Program  until  FY  2007. 

The  total  amount  was  accounted  for  in  the  Basinwide  Program  portion. 

2/  The  actual  amount  transferred  from  the  Upper  Basin  Fund  to  the  UC  Region  for  the  Salinity  Program  was  $2,038,000,  of  which 
$573,000  was  for  the  Basinwide  Program.  Please  see  footnote  1  /  for  the  explanation  of  the  difference. 


LOWER  COLORADO  RIVER  BASIN  DEVELOPMENT  FUND  (LCRBDF) 


SURCHARGE  FUND  STATUS  (2  1/2  MILLS) 

as  of  9/30/10 

(A  +  B  -  C  -  D  -  E 

A 

B 

C 

D 

E 

F 

SALINITY 

SALINITY 

CUMULATIVE 

DEFICIENCY 

TRANSFERS 

PAYMENTS 

BALANCE 

YEAR  COLLECTIONS 

COLLECTIONS 

PAYMENTS 

TO  TREASURY 

UC  REGION 

IN  LCRBDF 

1/ 

4/ 

2/ 

2/ 

2/ 

V42  FUNDS 

1987 

1,540,704.99 

0.00 

0.00 

1,540,704.99 

1988 

9,359,325.00 

1,532,868.00 

56,609.00 

9,310,552.99 

1989 

8,442,385.00 

1,532,868.00 

671,012.00 

15,549,057.99 

1990 

8,899,347.50 

1,532,868.00 

967,576.00 

21,947,961.49 

1991 

8,055,137.50 

11,532,868.00 

2,424,156.00 

16,046,074.99 

1992 

7,622,747.50 

1,532,868.00 

3,341,252.00 

18,794,702.49 

1993 

6,960,422.50 

1,532,868.00 

5,502,160.00 

18,720,096.99 

1994 

8,830,220.00 

1,532,868.00 

7,853,582.00 

18,163,866.99 

1995 

8,212,818.42 

1,532,868.00 

5,833,699.00 

19,010,118.41 

1996 

9,644,684.16 

1,532,868.00 

4,575,630.00 

22,546,304.57 

1997 

9,172,878.54 

1,532,868.00 

1,370,282.00 

3,552,000.00 

25,264,033.11 

1998 

10,398,523.94 

1,532,868.00 

2,279,925.00 

4,887,000.00 

26,962,764.05 

1999 

10,908,408.29 

730,073.25 

1,180,267.00 

6,215,000.00 

29,745,832.09 

2000 

10,410,325.45 

0.00 

1,034,975.00 

13,783,000.00 

25,338,182.54 

2001 

10,255,846.46 

0.00 

1,034,975.00 

1,100,000.00 

33,459,054.00 

2002 

8,674,271.24 

0.00 

1,029,973.00 

6,966,000.00 

34,137,352.24 

2003 

8,202,776.78 

0.00 

1,032,474.00 

10,885,000.00 

30,422,655.02 

2004 

8,307,425.37 

0.00 

1,032,474.00 

11,104,000.00 

26,593,606.39 

2005 

6,700,765.00 

448,360.43 

0.00 

1,032,474.00 

6,581,000.00 

26,129,257.82 

2006 

8,174,032.50 

1,462,304.76 

0.00 

4,901,904.00 

12,399,000.00 

18,464,691.08 

2007 

8,008,372.50 

1,418,251.90 

0.00 

779,905.00 

11,544,000.00 

15,567,410.48 

2008 

7,842,785.00 

1,478,286.68 

0.00 

419,593.00 

10,336,000.00 

14,132,889.16 

2009 

7,574,720.00 

1,547,287.68 

0.00 

997,172.00 

0.00 

22,257,724.84 

2010 

7,201,522.50 

1,519,804.85 

997,172.00 

5,475,213.00 

24,506,667.19 

TOTALS 

199,400,446.14 

7,874,296.30 

27,591,621.25 

50,349,241.00 

104,827,213.00 

24,506,667.19 

1/  Amounts  collected  into  Colorado  River  Dam  Fund  and  Transferred  to  LCRBDF 
2/  Payments  from  LCRBDF 

3/  Salinity  payment  for  2001  was  estimated.  A  trueup  was  received  in  2002  which  was  $2,501 .00 
less  than  was  actually  paid.  Adjusted  from  2002  estimate. 

4/  Amounts  collected  into  Parker  Davis  and  Transferred  to  LCRBDF 

5/  UC  did  not  request  any  funds  for  cost-sharing  due  to  existing  &  sufficient  unliquidated  obligations  in  place 
6/  Includes  prior  year  adj  of  $61 5.00 
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COLORADO  RIVER  BASIN  SALINITY  CONTROL  PROGRAM  TITLE  I 

Upper  Colorado  River  Basin  Fund 
As  of  9/30/2010 

G  H  I  J  K  L  M  r 


_ Repayment _ 


Paradox  Valley  Unit 


O&M  Sep-89  Sep-92  Sep 


COLORADO  RIVER  BASIN  SALINITY  CONTROL  PROGRAM  TITLE  I 

Lower  Colorado  River  Basin  Development  Fund 
As  of  9/30/2010 


|  Repayment 

Grand  Valley 

Paradox  Valley  Unit 

Construction  Completed 

Las  Vegas  Lower  Gunnison 

McElmo  Creek 

USDA 

Year 

Well  1  Facilities  1  O&M 

Sep-89 

I  Sep-92  1 

Sep-93  1  Sep-97  1  Sep-98  1 

Sep-99  1 

Total 

O&M 

Wash  Construction  1  O&M 

Construction  1  O&M 

NRCS 

2,655,420 

1,214,010 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,480 

121,401 

264,482 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,401 

0 

121,422 

0 

0 

165,039 

165,039 

1 

1 
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